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ABSTRACTS OF NORTH AMERICAN GEOLOGY 
INTRODUCTION 


Abstracts of North American Geology contains abstracts of technical 
papers and books and also citations of maps on the geology of North 
America including Greenland, the West Indies, as well as the State of 
Hawaii, Guam, and other island possessions of the United States. 
Articles of a general nature by North American authors are cited even 
though published in foreign journals, but those by foreign authors are 
included only if they appear in North American journals. Abstracts 
are prepared only of material that is believed to be generally available. 
Ordinarily abstracts are not published of material with small cir- 
culation (such as dissertations, open-file reports or memorandums) or 
of other papers presented orally at meetings. 

The Abstracts is an additional reference tool but does not replace 
the Bibliography of North American Geology, which has been 
published by the Geological Survey since 1887. Twelve monthly issues 
of Abstracts of North American Geology are published each year. The 
Bibliography includes citations and subject index for a calendar year. 

The numbers assigned to the abstracts in this publication are for 
reference in using the index; they are not order numbers. Publications 
cited here in abstract form are available in most geological libraries 
or through interlibrary loan. 

Abstracts of North American Geology and the Bibliography are 
prepared by use of computer techniques. Each abstract, along with its 
indexing, is placed on magnetic tape and entered into a permanent data 
bank. The material prepared each month is published in the form of 
the present issue. The abstracts are arranged alphabetically according 
to senior author. A subject index follows the abstracts and is designed 
for rapid reference to any subject desired. Bibliographies can sub- 
sequently be retrieved according to the terms used in the index. 

A list of journals commonly cited in Abstracts of North American 
Geology may be obtained by writing to the U.S. Geological Survey, 
Washington, D. C. 20242. Serial publications cited for the first 
time are as follows: 


Marine Geophys. Researches—Marine Geophysical Researches. D. 
Reidel Publishing Company. Dordrecht-Holland, Netherlands. 

Minerals Sci. and Eng.—Minerals Science and Engineering. National 
Institute for Metallurgy. Cottesloe, South Africa. 

Quaternary Research—Quaternary Research. An_interdisciplinary 
journal. Academic Press, New York, N.Y.,and London, England. 


The abstracts in this issue were prepared by Donald. R. Baker, 
Georgianna D. Conant, Howard R. Cramer, George H. Dixon, 
Elizabeth Hambleton, John C. Hathaway, Anna Hietanen-Makela; 
John W. Hosterman, Virginia M. Jussen, B. H. Kent, Grace C. Keroher, 
Ronald W. Kistler, Elisabeth S. Loud, Mildred C. Mead, E. A. 
Merewether, Virginia S. Neuschel, Earl H. Pampeyan, Reuben James 
Ross, Jr., E.G. Sable, Dorothy B. Vitaliano, and R.G. Yates. 
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05302 Aalto, K. R.; Dott, R. H., Jr. Late Mesozoic conglomeratic flysch in southwestern 


Oregon, and the problem of transport of coarse gravel in deep water [with French 
pray in Flysch sedimentology in North America: Geol. Assoc. Canada Spec. Paper 
7, p. 53-65, illus., 1970. 


In this area, extremely heterogeneous synorogenic Upper Jurassic-Lower Cretaceous 
sediments, derived from mixed sources and deposited at variable rates in troughs 
parallel to steep tectonic islands, are more conglomeratic than the similar Franciscan 
Complex and Great Valley sequence of California. Near the present coast, pillow 
lavas and breccias with bedded chert are interlayered with clastics; a few miles 
inland, a nonvolcanic sequence suggests a shelf marginal to more stable land. 
Continuous deformation, possibly due to sea-floor spreading and underthrusting of 
the crust, produced a complex terrestrial and submarine morphology controlling 
erratic sedimentation patterns. Great variety of environments and clastic-size grades 
produced an unusually heterogeneous flysch with at least as great lateral as vertical 
variation. Coarse gravel, reworked by surf and ocean currents, accumulated up to 
500 m thick, as in modern submarine canyons. — GDC 


05750 Abell, P. I.; Draffan, C. H.; Eglinton, G.; Hayes, J. M.; Maxwell, J. R.; Pillinger, C. 


T. Organic analysis of the returned Apollo 11 lunar sample, in Apollo 11 Lunar Sci. 
Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, 
and Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 
1757-1773, illus., tables, 1970. 


Apollo 11 lunar fines have been examined for organic compounds by solvent 
extraction, vacuum crushing, programmed heating and hydrofluoric acid etching. 
Products were examined by low resolution mass spectrometry. Solvent extraction 
indicated that no single volatile compound was present in excess of 5 ppb. A variety 
of small organic molecules including methane and other hydrocarbons accompanied 
the release of carbon monoxide, carbon dioxide and the rare gases when the sample 
was heated in a stepwise fashion to 900°C under vacuum. Methane is more abundant 
(ca. 2 ppm) than argon in the gases liberated by hydrofluoric acid etch of the fines. 
Methane is also liberated from a dark portion of the gas-rich meteorite Kapoeta, but 
small quantities are evolved from the carbonaceous chondrite Pueblito de Allende. 
— Authors’ abstract 


Adami, Lanford H. See O’Neil, James R. 05729 


05230 Adams, William Mansfield. (editor). Engineering seismology — The works of man: 








Geol. Soc. America Eng. Geology Case Histories, no. 8, 70 p., illus., tables, 1970. 


This report, consisting of 8 papers (cited separately) is a supplement to a series of 
similar reports on engineering geology, edited by Parker D. Trask, which appeared in 
May 1957, and is the forerunner of similar reports to follow. Its purpose is to present 
seismological aspects of projects of interest to civil engineers and engineering 
geologists. It deals with the ground effects of chemical explosions and underground 
nuclear explosions, and the association of local earthquakes with stresses in the earth 
induced by fluid injection or withdrawal or with reservoir loading. One paper 
estimates tsunami risk and discusses preventive construction. — EH 


Adams, William Mansfield. Quasi-permanent deformation in the elastic zone near 
explosions, in Engineering seismology — The works of man: Geol. Soc. America Eng. 
Geology Case Histories, no. 8, p. 5-9, illus., table, 1970. 
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The low-frequency ( < 10 cycles per second) content of body waves from chemical 
explosions has been studied. The traces recorded on an FM magnetic tape recording 
system have been reduced for instrumental effects. The corrected data have a 
coherent but peculiar distribution. The shape of the distribution suggests an 
hypothesis about the nature and behavior of the medium. Not all facts are consistent 
with the proposed hypothesis. This may be due to low level of the energy spectrum 
considered and the nature of the FM recording system used. Digital recording, 
permitting greater accuracy, is suggested. — Author’s abstract 


05235 Adams, William Mansfield. Tsunami effects and risk at Kahuku Point, Oahu, 


Hawaii, in Engineering seismology — The works of man: Geol. Soc. America Eng. 
Geology Case Histories, no. 8, p. 63-70, illus., tables, 1970. 


Historical tsunami inundation data for the Kahuku Point area on Oahu. Hawaii, are 
compiled or deduced from comparison with data from Hilo. Geographical 
distribution of observed inundations along the shoreline from Kawela Bay to Kahuku 
’s rather uniform. Tsunami risk is calculated graphically. An estimation is made of 
events and damage following a theoretical tsunamigenic Aleutian earthquake. 
Protective structures against potential tsunami damage can be built, but for esthetic 
reasons probably won’t be. It is more expedient to build tsunami-resistant buildings 
with shear walls aligned toward the source of the tsunami, in this case toward N. 10° 
E.— EH 


Addicott, Warren O. Tertiary paleoclimatic trends in the San Joaquin basin, 
California: U.S. Geol. Survey Prof. Paper 644-D, p. D1-D19, illus., tables, 1970. 


Early and middle Tertiary molluscan faunas of the middle latitudes of the 
northeastern Pacific are characterized by taxa now living in tropical and subtropical 
latitudes far to the south. Unusually large percentages of warm-water molluscan 

enera in Eocene and Miocene faunas of the San Joaquin basin, Calif. (lat. 35°-36.5° 

.), reflect episodes of Tertiary marine climate substantially warmer than at present. 
Sharp decreases in warm-water genera and in taxonomic diversity during the middle 
Oligocene seem to represent an intervening climatic deterioration. Parallel faunal 
trends occur in other Tertiary basins of the California Coast Ranges. — Author's 
abstract 


05473 Akersten, William A. Interpretation of sediments and vertebrate fossils in fill of 


Red Light Bolson, southeastern Hudspeth County, Texas, in Geology of the southern 
Quitman Mountains area, Trans-Pecos Texas — S.E.P.M. Permian Basin Sec., 1970 
Biennial Field Trip, Symposium and Guidebook: Soc. Econ. Paleontologists and 
Mineralogists Permian Basin Sec. Pub. 70-12, p. 82-87, illus., 1970. 


Sediments and vertebrate fossils from fill in the Red Light Bolson show a shift from 
arid to relatively moist conditions. A lower unit of fill was deposited in a closed basin 
occupied by a playa lake. No precise age assignment or ecological interpretation can 
be made from the few vertebrate fossils recovered from it. The closed basin deposits 
grade upward into fluvial deposits. Vertebrates from this upper, fluvial unit show an 
increase in total diversity and aquatic forms from the base to the top of the unit, 
indicating increased rainfall. This resulted in a greater diversity of ecologic niches 
and a change from intermittent drainages to a permanent axial stream. Giant land 
tortoises in the fauna could not have survived during even short periods of frosty 
weather. The fauna lived during the early Pleistocene portion of the Blancan 
Provincial Age, probably during a pluvial period resulting from the Nebraskan 
glaciation. — Author's abstract 


05618 Allen, Alan A.; Schlueter, Roger S.; Mikolaj, Paul G. Natural oil seepage at Coal Oil 


—_ Santa Barbara, California: Science, v. 170, no. 3961, p. 974-977, illus., table, 
1970. 


Aerial, surface, and underwater investigations reveal that natural seeps off Coal Oil 
Point, California, introduce about 50 to 70 barrels (approximately 8,000 to 11,000 
liters) of oil per day into the Santa Barbara Channel. The resulting slicks are several 
hundred meters wide and are of the order of 10° centimeters thick; tarry masses 
within these slicks frequently wash ashore. — Authors’ abstract 
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Allen, J. See Taylor, S. R. 05741 

Allen, Ralph O. See Haskin, Larry A. 05712 
Altinbilek, Hilmi D. See LeFeuvre, Albert R. 05236 


05243 Am. Soc. Civil Engineers. (Task Comm. on Preparation of Sedimentation Manual). 


Sediment measurement techniques — [Pt.] F, Laboratory procedures — Closure [to 
discussion of paper 6757, 1969]: Am. Soc. Civil Engineers Proc., v. 96, Jour. 
Hydraulics Div., no. HY 11, p. 2377-2379, 1970. 


Paper 6757 was published ibid., v. 95, no. HY 5, p. 1515-1543, 1969; see Abs. North 
American Geology, February 1970. 


05274 Am. Soc. Testing and Materials. (Subcommittee 6). Suggested method for 


estimating specific surface, in Special procedures for testing soil and rock for 
—— urposes (5th edition): Am. Soc. Testing and Materials Spec. Tech. Pub. 
479, p. 279-285, 1970. 


The method presented here, an adaptation of that in Mortland and Kemper (1965), 
is an estimation of the surface area of clay by adsorption of ethylene glycol. It is not 
an absolute method because it is assumed that clays will adsorb a monomolecular 
layer of gree. and this is not true under some conditions. Principles involved are 
discussed, and apparatus and procedure described. — ESL 


05405 Amos, Dewey H. Geologic map of the Blackford quadrangle, western Kentucky: 


U.S. Geol. Survey Geol. Quad. Map GQ-873, scale 1:24,000, text, 1970. 
Coal has been mined in the Blackford quadrangle by surface and underground 
operations from several beds. Limestone in the lower member of the Kinkaid 
Limestone is a possible source of aggregate. Some oil has been produced from 
Mississippian formations. — MCM 

Anders, Edward. See Jeffery, Peter M. 05227 

Anders, Edward. See Lancet, Michael S. 05620 

Anders, Edward. See Ganapathy, R. 05693 

Anders, Edward. See Ganapathy, R. 05706 


Anderson, A. T. See Smith, J. V. 05769 


05468 Anderson, F. D.; Williams, H. Geology, Gander Lake (west half), Newfoundland: 


Canada Geol. Survey Map 1195A, scale 1:250,000, text, 1970. 


The geotectonic setting of the Gander Lake area is the once-mobile central Paleozoic 
belt of the northern » aoa wr Mountains system; layered rocks are mainly of 
Ordovician and Silurian age and have been folded, faulted, and cut by a variety of 
intrusions. Most known mineral prospects are in ultrabasic rocks and include 
magnesite, asbestos, and chromite; there are small occurrences of copper, lead, and 
zinc sulfides and sparsely disseminated copper, cobalt, and nickel sulfides. — MCM 


Anderson, Michael R. See Haskin, Larry A. 05712 
Anderson, Roger Y. See Kirkland, Douglas W. 05189 


05518 Anderson, Roy A., Jr.; Schuster, Robert L. Stability of slopes in clay shales 


interbedded with Columbia River basalt, in Engineering geology and soils 
engineering symposium, 8th Ann., Pocatello, Idaho, 1970, Proc.: Boise, Idaho, Idaho 
Dept. Highways, p. 273-284, illus., 1970. 


The Columbia Plateau in the northwestern part of the United States is comprised of 
more than 200,000 sq mi of Miocene and Pliocene basalt flows, the Columbia River 
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Basalt, of interest to soils engineers primarily because of numerous clay-shale 
interbeds. Where a thick clay-shale interbed is exposed in a valley wall, common 
along the Columbia River and its tributaries, it is particularly susceptible to slope 
stability problems. In 1964 nine cuts failed during relocation of a highway and two 
railroads near Arlington, Oregon, by the U.S. Army Corps of Engineers. The stability 
of these slopes is dictated by the presence and orientation of fractures within the clay 
shales. These fractures are the result of internal shearing movements related to 
previous geologic history of uplift and folding of the basalt. Adequate slope stability 
analysis requires investigation of fractures through a combination of geological 
interpretation and a selective soil testing program. — from Authors’ abstract 


Andrews, J. B. See Cress, J. P. 05467 


05217 Andrews, J. T.; Barry, R. G.; Drapier, Lyn. An inventory of the: present and past 


glacierization of Home Bay and Okoa Bay, east Baffin Island, N.W.T., Canada, and 
some climatic and palaeoclimatic considerations [with French and German abs. ]: 
Jour. Glaciology, v. 9, no. 57, p. 337-362, illus., tables, 1970. 


An air-photograph inventory of present glacierization shows that ice fields 
characterize the broad mountain summits of Home Bay area, while Okoa Bay is an 
area of cirque glaciers. There is a 4:1 ratio between Home and Okoa Bays in the area 
of ice as a percent of land area above 600 m a.s.1. Trend-surface analyses are made of 
the distribution of snow-banks and cirques in the two areas. Orientation of cirques 
and of ice-field glaciers in Home Bay is also examined; 39 percent of empty cirques in 
Okoa Bay face south, whereas those with existing glaciers are restricted to 
orientations with azimuths between 310°-145°. Neither glacier length nor observable 
recession in Home Bay area show any significant difference with regard to aspect. A 
possible model for inception of mountain ice fields of Home Bay, 2000-4000 yr ago, 
is outlined; it is suggested that differential lag effects between ice bodies in the two 
areas may be responsible for some differences. — from Authors’ abstract 


05696 Annell, Charles S.; Helz, Armin W. Emission spectrographic determination of trace 


elements in lunar samples from Apollo 11, in Apollo 11 Lunar Sci. Conf., Houston, 
Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, and Oxford, 
England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 991-994, 
tables, 1970. 


Thirteen lunar samples representing basaltic and gabbroic igneous rocks, as well as 
breccias and fines, were analyzed by d.c. arc emission spectroscopy. Zn, Cu, Ga, Rb, 
Li, Mn, Cr, Co, Ni, Ba, Sr, V, Be, Nb, Sc, La, Y and Zr were reported. The breccias 
had higher concentrations of Ni, Zn and Cu than the igneous rocks. Rb, Li, Sc, La, Y 
and Ba tend to be more concentrated in the igneous rocks. — Authors’ abstract 

Arita, Masafumi. See Okada, Hakuyu. 05676 

Armstrong, Joseph E. See Williams, Dennis A. 05506 

Arriens, P. A. See Compston, W. 05776 

Arrigoni, Enrico L. See Bell, James M. 05516 


Aue, Walter A. See Gehrke, Charles W. 05758 


05509 Aughenbaugh, N. B.; Meisenheimer, J. K. The application of photoelasticity to soils 


testing, in Engineering geology and soils engineering symposium, 8th Ann., 
oo Idaho, 1970, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 147-158, illus., 
1970. 


An investigation was made by the Department of Geological Engineering at the 
University of Missouri — Rolla to determine the feasibility of applying photoelastic 
sensitive coatings to cohesive soils as a tool for analyzing deformation for strain 
distribution and characteristics. Photoelastic coatings have been used successfully in 
rock mechanics studies both insitu and in the laboratory. Based upon experience in 
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coating rocks, an attempt was made to develop a plastic and to devise a coating 
technique for clay soils. Although many problems were encountered, the 
investigation established photoelastic coatings can be adapted to soils for surface 
strain analyses. — Authors’ abstract 


Aumento, F. See Irving, E. 05288 


05327 Back, William; Hanshaw, Bruce B.; Rubin, Meyer. Carbon-14 ages related to 
occurrence of salt water: Am. Soc. Civil Engineers Proc., v. 96, paper 7702, Jour. 
Hydraulics Div., no. HY 11, p. 2325-2336, illus., tables, 1970. 


Under native conditions at Hilton Head Island, S.C., the ground-water flow path was 
northeastward, from the south end of the island to the north. At the south end, the 
fresh water is older than 22,000 yr. In the central and higher part, fresh water ranges 
from 2,000 to 12,000 yr. This age range is interpreted to mean that, with a lowering 
of regional head, due to heavy pumping in the Savannah, Ga., area, regional flow has 
reversed, and the aquifer in this area is being recharged; the deeper contaminated 
zone has an age of about 26,000 yr B.P. In the northern part, water with the same 
chloride content is about 7,000 years old. In this area radiocarbon concentrations 
show the effects of reversal of flow, and area of resultant recharge, of modern ocean- 
—— encroachment, and of contamination by saline formation water. — from ASCE 
abstract 


Baddenhausen, H. See Wanke, H. 05746 
Baedecker, Philip A. See Wasson, John T. 05748 
Bailey, H. H. See Blevins, R. L. 05418 


05500 Bain, George L. Salty ground water in West Virginia with a discussion of the 
Pocatalico River basin above Sissonville: West Virginia Geol. and Econ. Survey Circ. 
11,31 p.,illus., 1970. ' 


Oil- and gas-well drillers’ logs can be used to contour salt- and fresh-water 
occurrences. Salt brine, oil, or gas are present everywhere in the Salt sands 
(Pottsville Group) below the Pocatalico River basin. Contact between the salt water 
and fresh water lies within the sandstone section near the contact of the Conemaugh 
and Allegheny sections, but “fresh” water of unknown quality is frequently reported 
in and above this interval. Scarcity of salt-water reports on drillers’ logs from some 
areas, chiefly the northeast part of the basin, may indicate the b png of gas in the 
pore space rather than brine. There is enough hydraulic head on brine in the Salt 
sands to contaminate overlying fresh-water horizons unless all wells tapping the Salt 
sands are properly cased. — from Author’s conclusions 


Bain, I. See Oka, Y. 05604 


05458 Baker, Donald R.; Buddington, A. F. Geology and magnetite deposits of the 
Franklin quadrangle and pe of the Hamburg quadrangle, New Jersey: U.S. Geol. 
Survey Prof. Paper 638, 73 p., illus., tables, geol. maps, 1970. 


Precambrian rocks include marble; arse biotitic, garnetiferous, and sillimanitic 
paragneisses; amphibolite; quartz-oligoclase gneiss; and quartz-microcline gneiss. A 
younger Precambrian pyroxene granitic series and a distinctive hornblende granite 
series intrude the gneisses. Regional metamorphism equivalent to the sillimanite- 
almandine-orthoclase subfacies of the amphibolite facies is characteristic. Structure 
of Precambrian rocks consists of tight isoclinal folds broken into longitudinal blocks 
by faults approximately parallel to the northeast trend of the formations. Magnetite 
deposits occur as layers in quartz, potassium-feldspar gneisses, and amphibolite. Ore 
minerals include a variety of intergrowths involving the magnetite-hematite-ilmenite- 
rutile paragenesis. The deposits originated through processes of metamorphic 
differentiation and metasomatism. The iron was derived from both metasedimentary 
rocks (exogene) and igneous sources (endogene). — DRB 


Balacescu, A. See Wanke, H. 05746 
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Ballard, G. E. See Blevins, R. L.05418 


Bandermann, L. W. See Singer, S. F. 05692 


05312 Bardwell, George E. Some statistical features of the relationship between Rocky 


Mountain Arsenal waste disposal and frequency of ~ aig in Engineering 
seismology — The works of man: Geol. Soc. America Eng. Geology Case Histories, 
no. 8, p. 33-37, illus., tables, 1970. 


Aspects of the statistical problem of — frequency of earthquakes in the Denver 
area to injection of waste water by the Rocky Mountain Arsenal are discussed. 
Behavior of cumulative time series for earthquake frequency and volume of water 
are analyzed. A regression-correlation analysis leads to an exponential model 
approximating the relationship between these two variables. Also considered are 
statistical tests of the differences in mean number of earthquakes per month for three 
periods of waste injection. — Author’s abstract 


Barghoorn, Elso S. Micropaleontological study of lunar material from Apollo 11, in 
Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and 
isotope analysis: New York, and Oxford, England, Pergamon Press (Geochim. et 
Cosmochim. Acta Supp. | ), p. 1775-1777, illus., 1970. 


Samples of lunar dust, rock chips (microbreccia) and thin sections of microbreccia 
from Tranquillity Base have been examined by light, transmission and scanning 
electron optics. The material reveals no indication of biological morphology 
although certain of the minute mineral constituents in the form of glassy polymorphic 
spherules simulate the form and structure of micro-organisms. It is concluded from 
these studies that the surficial rocks and sediments in this area of the Moon have 
been devoid of life since their postulated time of origin, 4.6 b.y. ago. It may be 
inferred that the lunar regolith has never possessed life and is now inimical to life. — 
Author’s abstract 


05193 Barker, Daniel S. Compositions of granophyre, myrmekite, and graphic granite: 


Geol. Soc. America Bull., v. 81, no. 11, p. 3339-3350, illus., tables, 1970. 


The three types of intergrowths of quartz and feldspars ( engin oes myrmekite, and 
graphic granite) are distinct in composition, mineralogy, texture, and genesis. 
Granophyre has approximately equal amounts of quartz, albite, and orthoclase and 
results from their simultaneous crystallization from a melt, vapor, or glass. 
Myrmekite is an intergrowth of quartz and plagioclase and may form by sodium and 
calcium metasomatism of K-feldspar, or by exsolution. Graphic granite is an 
intergrowth of quartz and alkali feldspar or sodic plagioclase averaging in 
composition Qz27OrszAb;,An, and Qz37OrsAb;,An;. It results from simultaneous 
crystallization of quartz and feldspar from a fluid. — AH 


05206 Barker, Daniel S. North American feldspathoidal rocks in space and time — Reply 


[to discussion by M. N. Bass of 1969 paper]: Geol. Soc. America Bull., v. 81, no. 11, 
p. 3501-3502, 1970. 


For the paper under discussion, see ibid., v. 80, no. 11, p. 2369-2372, 1969; Abs. 
North American Geology, May 1970. 


Barker, J. M. See Cloud, Preston. 05753 


Barnes, C. R.; Tuke, M. F. Conodonts from the St. George Formation 
(Ordovician), northern Newfoundland [with French abs.], in Contributions to 
Canadian paleontology: Canada Geol. Survey Bull. 187, p. 79-97, illus., table, 1970. 


Samples of Lower and Middle Ordovician strata in northern Newfoundland yielded 
conodonts only from the St. George Formation. The formation is divided into units D 
to I; the productive samples were taken from the G-H interval and from bioclastic 
lenses within barren intertidal calcilutites and dololutites. The small fauna of twenty- 
one species representing ten genera is dominated by mid-continental faunal elements 
but contains some species characteristic of the Baltic area. Comparison within North 
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America and with the Baltic region indicates that the fauna is of lower Arenig age. 
Two new species, Scolopodus emarginatus and Scolopodus multicostatus, are 
described; a third, Oepikodus n. sp. A, is described but not named. — Authors’ 
abstract 


Barnes, C. R. See Uyeno, T. T. 05562 


05261 Barnes, David J. Coral skeletons — An explanation of their growth and structure: 
Science, v. 170, no. 3964, p. 1305-1308, illus., 1970. 


Coral skeletons are constructed of aragonitic crystals organized into fan systems. A 
theoretical model for the growth of such fan systems, which depends upon 
competition between crystals for space in which to grow, is corroborated by vital 
staining with sodium alizarinesulfonate. Fan systems of crystals compete with each 
other to form larger fan systems until large, relatively stable fans are produced. It is 
these relatively stable fan systems that have been observed in optical thin sections of 
coral skeletons. — Author’s abstract 


Barnes, Ivan. See White, D. E. 05567 
Barnes, V. E. See Cloud, Preston. 05753 
Barry, R. G. See Andrews, J. T. 05217 


05411 Barshad, Isaac; Foscolos, Anthony E. Factors affecting the rate of the interchange 
reaction | adsorbed H* on the 2:1 clay minerals: Soil Sci., v. 110, no. 1, p. 52-60, 
illus., 1970. 


The rate of interchange reaction by which adsorbed H* is replaced by Al°* and Mg?* 
in vermiculites, montmorillonites, and illites is directly proportional to the cation 
exchange capacity or surface charge density and the MgO content. Substitution of 
Al** for Si** in the tetrahedral position may also increase the rate. Repeated 
acidification of the clays tends to reduce the rate of reaction, even though the 
amount of adsorbed H* is increased. — JWH 


05421 Bartlett, C. S., Jr. Geologic wonders of Washington Co., Virginia — 
Precambrian(?) brachiopods [abs.]: Virginia Jour. Sci., v. 21, no. 3, p. 131, 1970. 


05204 Bass, Manuel N. North American feldspathoidal rocks in space and time — 
Discussion [of paper by D. S. Barker, 1969]: Geol. Soc. America Bull., v. 81, no. 11, 
p. 3493-3499, 1970. 


For the paper under discussion, see ibid., v. 80, no. 11, p. 2369-2372, 1969; Abs. 
North American Geology, May 1970. 


Bass, Manuel N. See Reid, Arch M. 05313 


05485 Batten, R. Wesley. The role of the mathematics and science center in earth science 
education [abs. ]: Virginia Jour. Sci., v.21, no. 3, p. 131, 1970. 


Bauman, A. J. See Rho, Joon H. 05765 


05419 Bayly, M. Brian. Viscosity and anisotropy estimates from measurements on 
chevron folds: Tectonophysics, v. 9, no. 5, p. 459-474, illus., table, 1970. 


Under slow deformation, rocks may behave approximately as materials of constant 
viscosity. If a layered sequence of rocks contains only two lithologies, one isotropic 
and one foliated, and is deformed in plane strain in a plane perpendicular to the 
layering, quantities of interest are: viscosity of isotropic member, and maximum and 
minimum viscosity of anisotropic member. Even if absolute values cannot be 
assigned, the ratios of these quantities are of interest. Where chevron folds are 
present, limits can be placed on these ratios by measuring amounts of thickening of 
layers in fold noses and of shortening on fold limbs. Results for a phyllite that 
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contains alternating mica-rich and mica-poor layers are given. An accumulation of 
such estimates will show, by its internal consistency or inconsistency, to what extent 
rocks do behave under slow deformation as materials of constant viscosity. — from 
Author’s abstract 


05332 Beales, F. W.; Onasick, E. P. Stratigraphic habitat of Mississippi Valley type 


orebodies: Inst. Mining and Metall. Trans., sec. B, v. 79, Bull. 765, p. B145-B154, 
illus., tables, 1970. 


Two main theories have been proposed for transport and precipitation of ore 
minerals in these deposits: either precipitation took place from a single-fluid system 
or it was associated with mixing of at least two subsurface fluids. Whatever the 
systems were, they must have been affected by a series of stratigraphic restraints. 
Stratiform ores were precipitated in voids without metamorphism, and with little 
concurrent dissolution of host rock. Ore-transportation routes were lateral and up 
dip, and precipitation was on flanks of sedimentary basins. Orebodies form part of 
changes that occur during normal progressive evolution of large sedimentary basins. 
The fluid mixing hypothesis accommodates more of the stratigraphic observations 
than the single-fluid model. Stable remanent magnetism, of measurable intensity, due 
to impurities, may permit dating of ore precipitation with respect to host rocks. — 
from Authors’ abstract 


Bedinger, M. S.; Reed, J. E.; Wells, C. J.; Swafford, B. F. Methods and applications 
of electrical simulation in ground-water studies in the lower Arkansas and Verdigris 
River valleys, Arkansas and Oklahoma: U.S. Geol. Survey Water Supply Paper 1971, 
71 p., illus., tables, geol. map, 1970. 


Basic ground-water data collected by the U.S. Geological Survey, for defining 
hydrologic properties of, and ground-water conditions in, the aquifers before, during, 
and after construction of the Multi-Purpose Plan (dam), were used by the Army 
Corps of Engineers in preliminary foundation and excavation estimates, projections 
of postconstuction ground-water conditions were used in planning, design, 
construction, and operation of the Plan. In analysis and projections, electrically 
simulating the liquid flow, the analog’s validity is verified by simulating action of 
historic forces upon the aquifer and duplicating aquifer response with the analog. 
Compared with piezometric surfaces, decrease in accretion with less depth to water 
is attributed mostly to increased aquifer evapotranspiration and rejection of recharge 
near land surface; direct change imposed by river dams is attenuated in the valley 
aquifers. — GDC 


Begemann, F.; Vilcsek, E.; Rieder, R.; Born, W.; Wanke, H. Cosmic- -ray produced 
radioisotopes in ‘lunar samples from the Sea of Tranquillity (Apollo 11), in Apollo 11 
Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: 
New York, and Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta 
Supp. 1), p. 995-1005, illus., tables, 1970. 


Results are presented of measurements of Be-10, C-14, Na-22, Al-26, Cl-36, Ar-37, 
and Ar-39 in lunar fines (10084) and Type A rock (10057). It is concluded that (1) 
the mean flux of the high-energy component of cosmic radiation (> 200 MeV) 
during the past 400 years has been roughly the same in the vicinity of the Moon as 
that averaged over the orbits of meteorites, perhaps slightly less. (2) The lunar 
surface layers have been exposed to an intensive flux of low-energy protons down to 
at least 50 MeV. (3) Over the last 400 years the average flux of fast neutrons with 
energy greater than 1.5 MeV has been 25 n per 59 sq cm per sec. Either the energy 
specirum was peculiar (exceedingly large fraction of neutrons below 2 MeV) or the 
neutron flux was strongly anette agar (4) During the past 300,000 years the flux 
was less than | n per sq cm per sec. — DBV 


Begemann, F. See Hintenberger, H. 05716 


05480 Bell, J. J. Ancient gravel near Indian Hot Springs, Hudspeth County, Texas, fy 


Geology of the southern Quitman Mountains area, Trans-Pecos Texas — S.E.P. 
Permian Basin Sec., 1970 Biennial Field Trip, Symposium and Guidebook: Soc. 








05. 


056 


0534 








of 
nt 
m 


ing 


ons 
gn, 
ally 
of 
og. 
iter 
rge 
ley 


ced 
11 
SiS: 
cta 


37, 
(1) 
eV) 
n as 
nar 
nto 
with 
Tey 
the 
flux 


3, in 


»M. 








ABSTRACTS 725 








































Econ. Paleontologists and Mineralogists Permian Basin Sec. Pub. 70-12, p. 91-95, 
illus., table, 1970. 


Bolson fill is defined as deposits of gravel and fine-grained material partly filling 
basins. Gravels are deposited as fans, merging to form a bajada, and the finer 
sediments accumulate basinward in and around playa lakes. The synclinal bolson 
sediments near Indian Hot Springs, Texas, are part of the Hueco Bolson, 100 X 25 mi. 
A cobble-size conglomerate of volcanic rock overlies almost 1,300 feet of fine- 
grained fill, and is overlain by a thick cobble-to-boulder limestone gravel. Both 
conglomerates overlap folded Cretaceous rocks and a large normal fault. Two cycles 
of deposition are indicated. This fill is stratigraphically lower than the Fort Hancock 
Fm., which contains Blancan mammalian fauna, and may be as old as late Pliocene. 
The geologic history of the area indicates that deposits near Indian Hot Springs may 
be older than late Pliocene but younger than Miocene. — ESL 


05516 Bell, James M.; Arrigoni, Enrico L. Shape influence on triaxial strengths, in 
Engineering geology and soils engineering symposium, 8th Ann., Pocatello, Idaho, 
1970, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 237-254, illus., 1970. 


Drained strengths of a quartz sand were determined over a wide range of initial 
relative densities. Triaxial compression tests were carried out with conventional sam- 
ples, free ended cylinders and free ended cubes. Index and direct shear tests were 
performed as a matter of record. The peak resistance of fixed ended cylinders always 
exceeded the strength of free ended samples while peak strengths were greater for 
free ended cylinders than free ended cubes at medium to high densities. It was 
concluded that the use of free ended cylinders generally overestimates true triaxial 
compression strength and that the influence of cross sectional shape can be just as 
important as the end conditions. The conventional triaxial test overestimates the true 
triaxial compressive strength of sand by 9 to 19 percent, the errors increasing with 
relative density. — Authors’ abstract 


Bell, P. R. See O’Kelley, G. Davis. 05728 
Benander, Laurence E. See Ramsey, Elmer W. 05494 
Bennett, D. See Taylor, S. R. 05741 


05673 Bennett, Richard H.; Keller, George H.; Busby, Roswell F. Mass property variability 
in three closely- spaced deep-sea sediment cores: Jour. Sed. Petrology, v. 40, no. 3, p. 
1038-1043, illus., tables, 1970. 


Lateral variation of several physical and chemical properties in primarily 
microskeletal carbonate sediments from the Whiting Basin, southeast of Puerto Rico, 
is reported. Coefficients of variation range from 191 percent for sensitivity to less 
than | percent for grain specific gravity between horizontally “equivalent” samples. 
High variation in texture and a sandy | cm layer are the major controlling factors. 
Surface textures ranging from silt to gravel over distances of 100 m are noted. These 
observations indicate the practical insignificance in reporting fractional quantities of 
certain mass properties in environments such as the Whiting Basin and extrapolating 
these values over extensive areas. This conclusion may be valid for the continental 
shelf where sediment properties may vary greatly, both horizontally and vertically. — 
from Authors’ abstract 


05342 Berger, Glenn W.; York, Derek. Precision of the “Ar/**Ar dating technique: Earth 
and Planetary Sci. Letters, v. 9, no. 1, p. 39-44, illus., tables, 1970. 


With | b.y. old biotite as standard, eight replicate analyses on a basaltic whole rock 
yield a precision of 1.5 percent on a single Ar-40/Ar-39 age and an arithmetic mean 
age of 1058 m.y., in close agreement with the conventional K-Ar age of 1074 + 30 
m.y. Purified CaCO, was irradiated and analyzed to evaluate the significance of Ca- 
derived argon isotopes. The results indicated that less than 1.5 percent of the A-36 
signal and less than 0.5 percent of the Ar-39 signal were generated from Ca-40 and 
Ca-42 respectively. Corrections for these interference reactions were calculated 
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from measurements on the Ca-derived Ar-37 and used in the age calculations. The 
results indicate that basaltic rocks over 100 m.y. old (say) may be dated with the Ar- 
40/Ar-39 technique. — Authors’ abstract 


Berman, David S. Vertebrate fossils from the Lueders Formation, Lower Permian 
of north-central Texas: California Univ. Pubs. Geol. Sci., v. 86, 39 p., illus., 1970. 


Deposits at two collecting sites of the Lueders Formation in Baylor County contain 
both marine and terrestrial vertebrate faunal elements and are interpreted as deltaic 
in origin; a third site is interpreted as a lake deposit. Forms comparable with those 
previously recorded include marine and fresh-water sharks, a petalodontid 
bradyodont, unidentified palaeoniscoids, a coelacanth, dipnoans, amphibians 
(temnospondyls, anthracosaurs, microsaurs), and reptiles (cotylosaurs, pelycosaurs). 
New to the Texas Permian are: Xenacanthus luedersensis n.sp., a fresh-water shark; 
Orodus sp., a marine shark; Ctenoptychius sp., a petalodontid bradyodont; possible 
holostean actinopterygians; ?Phlegethontia sp., an anistopod amphibian. The fauna 
and climatic picture suggest that the boundary between the Wichita and Clear Fork 
Groups should be placed below rather than above the Lueders. — VMJ 


Bernat, Michel; Bieri, Rudolf H.; Koide, Minoru; Griffin, John J.; Goldberg, Ed- 
ward D. Uranium, thorium, potassium and argon in marine phillipsites: Geochim. et 
Cosmochim. Acta, v. 34, no. 10, p. 1053-1071, illus., tables, 1970. 


Analyses of elements at trace levels in phillipsites from Pacific Ocean deposits 
indicate that the mineral continues to grow within the sedimentary column. The Th 
and U concentrations decrease while the mineral concentrations increase with depth. 
Phillipsites from the upper 20 cm of widely separated deposits have apparent K-Ar 
ages greater than | m.y. At three depth levels a differentiation of the Ar-40/K-40 
ratio with respect to size is observed, the larger crystals having smaller ratios and vice 
versa. Treatment with HCI to remove part of the outer layers increased the 
radiogenic Ar concentration by about a factor of 2. Most of the results can be 
explained by modified versions of idealized models of continuous spherical growth of 
the mineral at a constant rate over a long time. Without additional knowledge about 
marine phillipsite formation, however, these minerals are not suitable for K-Ar 
dating. — DB 


05284 Bernhard, R. K. Some notes on vibratory test techniques for determination of 


properties of soils in situ, in Special procedures for testing soil and rock for 
eT urposes (Sth edition): Am. Soc. Testing and Materials Spec. Tech. Pub. 
479, p. 552-561, illus., 1970. 


The following notes are restricted to a description of several vibratory test techniques 
which have been used somewhat successfully to determine certain dynamic 
characteristics of soils in situ. Only a few periodic and nonperiodic force exciters as 
well as typical surface and subsurface instruments to measure displacement, 
pressure, and shear are described. The difficulties encountered in the field when 
using this or similar equipment and the assumptions to circumnavigate some of them 
are outlined. For the theoretical background the reader is referred to the other 
papers in this STP and the appended literature index. — Author’s abstract 


Beveridge, Thomas R. Geologic map of the Bassville quadrangle, Greene County, 
Missouri: Missouri Geol. Survey and Water Resources Geol. Quad. Map Ser., no. 4, 
scale 1:24,000, section, 1970. 


Beyer, Robert L. See Goles, Gordon G. 05709 
Bidgood, D. E. T. The distribution and diapiric nature of some Nova Scotia 


evaporites, a geophysical evaluation, in Third symposium on salt, V. 1 (J. L. Rau and 
L. F. Dellwig, editors): Cleveland, Ohio, Northern Ohio Geol. Soc., p. 298-305, illus., 
1970. 


Early Mississippian salt has been forced upwards through overlying rocks, and is in 
part controlled by regional structures. Over 15,000 feet of movement is recognized. 
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The salt is between 500 and 1500 feet of the surface, is strongly folded, and is 
overlain by salt-veined breccia. Reflection seismic studies show fault control and the 
deformation of the surrounding rocks by the salt. Absence of diagnostic fossils and 
unknown geology make geologic interpretation difficult. In two locations limited 
correlations have been possible between close spaced boreholes using geologic and 
gamma-ray logs. A probable continuation of the salt intrusion into the offshore area 
east of Cape Breton may be significant in providing structural traps suitable for oil 
accumulation. — from Author’s abstract 


Bidwell, L. E. See Winter, T. C. 05498 

Biemann, K. See Murphy, R. C. 05762 

Bieri, Rudolf H. See Bernat, Michel. 05601 

Black, David C. See Pepin, R. O. 05731 

Black, J. D. F. See West, D. W. 05413 

Blackburn, William H. See Dennen, William H. 05629 


05691 Blander, Milton; Keil, Klaus; Nelson, Lloyd S.; Skaggs, Samuel R. Heating of 
basalts with a carbon dioxide laser: Science, v. 170, no. 3956, p. 435-438, illus., 
table, 1970. 


Basalts heated strongly with focused infrared laser radiation vaporized and 
splattered. Electron microprobe analyses of condensate, ejecta, and residue show 
strong vapor fractionation trends which, for some elements, are different from what 
would be expected theoretically and from previously reported data on more siliceous 
materials. It appears that solution effects can account for these differences. Heating 
of materials by a powerful focused laser beam for the purpose of study of vapor 
fractionation is a convenient technique that is more versatile than previous methods 
such as heating in solar or arc image furnaces. — Authors’ abstract 


Blench, Tom. See Krishnamurthy, M. 05241 


05418 Blevins, R. L.; Bailey, H. H.; Ballard, G. E. The effect of acid mine water on 
floodplain soils in the western Kentucky coalfields: Soil Sci., v. 110, no. 3, p. 191- 
196, illus., 1970. 


The acid levels of the contaminated soils on Clear Creek floodplain, Hopkins 
County, Kentucky, were great enough to produce toxic conditions that were 
detrimental to plant growth. High concentrations of Al** account for much of this 
soil acidity. Soluble salts were not the major problems of these soils. To reclaim the 
soil: install adequate drainage system; flood control measures; careful planning of 
mine operations; adjust soil pH to 6.0-6.5 with lime applications; and supply 
phosphorus and other fertility amendments. — JWH 


Bogard, D. D. See Funkhouser, J. G. 05705 
Boggs, Sam, Jr. See Clifton, H. Edward. 05666 
Boitano, Joseph D. See Miller, Eugene A. 05512 


05422 Bollinger, G. A. Seismicity of Virginia [abs.]: Virginia Jour. Sci., v. 21, no. 5, p. 
131, 1970. 


Bollinger, G. A. See Hopper, Margaret. 05438 
05557 Bolton, Thomas E. Subsurface Ordovician fauna, Anticosti Island, Quebec [with 


French abs. ], in Contributions to Canadian paleontology: Canada Geol. Survey Bull. 
187, p. 31-41, illus., 1970. 
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The grey shale at the base of the Vauréal Formation, as studied in three drill cores, 
contains a trilobite fauna consisting of Primaspis evoluta canadiana n. subsp., 
Tretaspis ceriodes ( Angelin), Cryptolithus sp. aff. C. bellulus (Ulrich), Lonchodomas 
sp., and Triarthrus huguesensis Foerste; the last species is diagnostic of the Nicolet 
River Formation (Lorraine shales) of St. Lawrence Lowland. The underlying 
Macasty black shales are characterized by Triarthrus spinosus Billings, Leptobolus 
insignis Hall, Geisonoceras sp., and several graptolites. Various invertebrates 
associated with the trilobites are discussed and, in part, illustrated. A Middle 
Ordovician trilobite Lonchodomas denova n. sp. is described. — Author’s abstract 


05559 Bolton, Thomas E. Echinodermata from the Ordovician (Pleurocystites, 


Cremacrinus) and Silurian (Hemicystites, Protaxocrinus, Macnamaratylus) of Lake 
Timiskaming region, Ontario and Quebec [with French abs.], in Contributions to 
Canadian paleontology: Canada Geol. Survey Bull. 187, p. 59-66, illus., 1970. 


The cystids Pleurocystites squamosus Billings and P. distans n. sp., in association with 
the crinoids Cremacrinus and Cupulocrinus, support a correlation of the Farr 
Formation, Liskeard Group, of the Lake Timiskaming area, with the Cobourg 
limestone of the Ottawa region, southeastern Ontario — formations within the Mid- 
dle Ordovician late Barneveld Stage. The hemicystid [edrioasteroid] Hemicystites 
hawkesi n. sp. and the crinoids Protaxocrinus amii n. sp. and Macnamaratylus murrayi 
n. sp. are Echinodermata characteristic of the Middle Silurian Wabi and Thornloe 
Formations. — Author’s abstract 


Bonner, James. See Rho, Joon H. 05765 


05364 Boos, C. M.; Nance, J. W.; Raymond, Lon; Reid, Fred. First day’s road log — 


Denver to Palmer Lake to Canon City, in Dakota and related rocks of the Front 
Range — Guidebook issue: Mtn. Geologist, v. 7, no. 3, p. 218-227, illus., 1970. 


Following the foothills belt south from Denver, at the eastern margin of the Front 
Range, this first day’s road log, with descriptive notes on outcropping rocks, 
hogbacks, faults, and other details, includes a geologic sketch map, and three 
columnar stratigraphic sections (prepared for a Colorado School of Mines pamphlet 
on the geology of the U.S. Interstate 70 road-cut, to be published). Two sections at 
the Dakota Hogback show the Precambrian-Cretaceous sequence on the south slope, 
and Jurassic-Cretaceous on the north slope; the third is a generalized Precambrian- 
Tertiary section in the Golden-Morrison area. — GDC 


05367 Boos, C. M.; Nance, J. W. Supplementary road log — Plainview section, in Dakota 


and reiated rocks of the Front Range — Guidebook issue: Mtn. Geologist, v. 7, no. 3, 
p. 251-252, 1970. 


On a 20-mile trip west of Denver and north of Golden, overturned Laramie beds are 
seen adjacent to the Golden fault; U.S. Highway 6 follows the fault trace. On route 
58, at the mouth of Clear Creek Canyon, this fault is very close to the mountain front; 
two miles beyond it begins to trend northeast away from the mountain front. Several 
hills, two miles farther, were feeder pipes that supplied Table Mountain lava flows. 
Three miles on, near vertical Laramie beds have been mined, first for coal, then fire- 
clay, and finally low-grade uranium ore. Near clay mining scars in Dakota beds are 
about 7,000 feet of Pierre Shale between Laramie and Dakota. After a view of the 
Boulder area ‘‘Flat Irons” of steep Fountain beds, a wood road leads to the type 
locality of the Plainview beds of the Dakota Group. — GDC 


05522 Borg, I. Y. Survey of Piledriver results and preliminary interpretation of three 


postshot cores in and near the cavity — UCRL-50865: Springfield, Va., 
Clearinghouse Federal Sci. and Tech. Inf., 67 p., illus., tables, 1970. 


A summary of measured data on the Piledriver event (61 + 10 kt in granodiorite, 
June 2, 1966) and calculations based on empirical relations deduced from past 
events in comparable media are presented. Highlights are: Peak radial pressure 
experienced by surviving rock was 250-270 kb; at 350 m from the cavity edge radial 
pressure was < | kb; radius of the spherical mass of vaporized and melted rock is 
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15.6 m; displacement is maximal, 24.5 m, at the cavity edge, and < 0.3 m at 305 m 
from the shot point; cavity radius is 40.1 m. A study of radioactivity, shear zones and 
fracture orientation of three postshot cores showed that rock failure phenomena 
were related to preexisting weaknesses and inhomogeneities. — from Author's 
abstract 


05672 Bork, Kennard B. Use of textural parameters in evaluating the genesis of the Berne 
Conglomerate (Mississippian) in central Ohio: Jour. Sed. Petrology, v. 40, no. 3, p. 
1007-1017, illus., table, 1970. 


Grain-sized distribution tests [various mathematical techniques] indicate that the 
Berne Conglomerate Member of the Logan Formation was deposited in a fluvial- 
deltaic complex. Distribution of points in parameter comparison plots relative to 
previously established environmental boundaries, substantial fine fraction, and 
configuration of log-probability curves argue strongly against a beach genesis, imply 
that a bar or spit origin was not probable, and support of a fluvial-deltaic origin. 
Degree of positive correlation among techniques employed is high and results of the 
analyses are in accord with recent work by other authors using sedimentary 
structures and the like. Such results tend to strengthen the case for grain-size 
distribution analysis as one means of paleoenvironmental reconstruction and to 
reiterate the value of multiplicity of approach in the geological sciences. — from 
Author’s abstract 


Born, W. See Begemann, F. 05697 
Botbol, J. M. See Pierce, A. P. 05564 


05451 Boucher, P. R. Sediment transport by streams in the Palouse River basin, 
Washington and Idaho, July 1961-June 1965: U.S. Geol. Survey Water Supply Paper 
1899-C, p. C1-C37, illus., tables, 1970. 


Here, where annual precipitation increases eastward from 12 to over 40 inches, 
surface runoff averaged 408,000 acre-feet per year for this 4-year study, 445,200 ina 
previous 27-year record. Eastern steptoes and foothills contributed 55 percent, thick 
loess, central and western basalt scabland 37 and 8 percent. Most sediment transport 
from the Palouse River basin and highest concentrations in streams occurred in 
winter; three storms account for 81 percent of the total 4-year suspended-sediment 
load. Annual sediment discharge of Raicwe River at its mouth averaged 1,580,000 
tons; a sediment yield, estimated 480 tons per sq mi, ranged from 5 tons from the 
western part to 2,100 from the central, and 460 to over 1,000 tons from the east. 
Suspensions past Hooper contained 3 percent sand, 68 percent silt, and 29 percent 
clay. Sediment loads in the 4 years were higher than in 1939-65; average annual loss 
of 14.2 million tons, compared to former 9.6 million tons per year, reflects increased 
cultivation. — GDC 


Bourque, Pierre-André. See Lesperance, Pierre J. 05178 


05645 Bracey, Dewey R.; Vogt, Peter R. Plate tectonics in the Hispaniola area: Geol. Soc. 
America Bull., v. 81, no. 9, p. 2855-2859, illus., 1970. 


Seismic and other geophysical and geological evidence suggest that the Caribbean 
plate, at eastern Hispaniola, is being underthrust by a relatively small slab of 
Americas plate. The slab is terminated at its southeastern and northwestern ends by 
hinge faults, which mark the juncture of the Puerto Rico and Cayman transform 
faults, respectively, with the slab. Age determinations, based on the length of the 
seismic zone associated with this slab, indicate an upper Tertiary time of origin for 
this eastern Hispaniola miniature arc structure. — Authors’ abstract 


Braun, R. L. See Ramspott, L. D. 05524 


05517 Brawner, C. O.; Gilchrist, H. G. Case studies of rock slope stability on mining 
rojects, in Engineering geology and soils engineering symposium, 8th Ann., 
ocatello, Idaho, 1970, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 255-271, illus., 

1970. 
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Evaluation of slope stability is important in development of open-pit mines. Slope an- 
gles are now developed using a combination of soil mechanics, mechanics of jointed 
media, the theory of elasticity, and empirical rules based on experience. Factors 
influencing stability include rock structure, ground-water conditions, and seismic 
forces due to blasting. Typical case studies presented are: Alice Arm, Vancouver 
Island, and Highland Valley, British Columbia; and Thetford Mines, Quebec. — ESL 


05525 Bredehoeft, John D. Digital computer simulation for solving conjunctive stream- 


aquifer management problems [abs.]: Water Well Jour., v. 24, no. 9, p. 53, 1970. 
Breed, William J. See Ford, Trevor D. 05674 


05647 Brongersma-Sanders, Margaretha; Groen, Pier. Wind and water depth and their 


bearing on the circulation in evaporite basins, in Third symposium on salt, V. 1 (J. L. 
Rau and L. F. Dellwig, editors): Cleveland, Ohio, Northern Ohio Geol. Soc., p. 3-7, 
illus., 1970. 


Types of countercurrent systems occurring in subtropical basins are: (1) anti- 
estuarine circulation, (2) estuarine-like circulation, (3) outflow of subsurface water, 
and (4) subsurface water remaining in basin. Type (2) leads to high fertility in the 
basin and to development of bituminous deposits in the pre-evaporite phase; types 
(1) and (3) lead to very low fertility. Type (4) leads to high salinities in deep basins, 
and eventually to precipitation of thick salt deposits; it does not lead to high fertility 
in the basin itself, but an area of high fertility will develop above the sill. — from 
Authors’ abstract 


05662 Brooks, Robert A.; Ferrell, Ray E., Jr. The lateral distribution of clay minerals in 


Lakes Pontchartrain and Maurepas, Louisiana: Jour. Sed. Petrology, v. 40, no. 3, p. 
855-863, illus., tables, 1970. 


Clay minerals are supplied to the lakes by various rivers and bayous and by erosion of 
the shoreline. The water level in the lake system fluctuates rapidly and, as a result, 
the salinity of any given area is variable over a given period of time. However, the 
trends of the ionic gradients are fairly constant. Clay minerals flocculate and settle in 
reasonably consistent patterns in response to those compositional gradients. 
Kaolinite flocculates first and settles in areas of lowest salinity. Montmorillonite, 
most resistant to settling, is most common in higher salinity portions of the lakes. 
Illite is concentrated in higher salinity areas; some may be authigenic. The K to H to 
Na to H ratios in the higher salinity portions approach the ratios which define the 
hydrochemical stability field of K-micas, suggesting illite may be an alteration 
product. — from Authors’ abstract 


Brown, G. L. See Payton, C. E. 05677 
Brown, L. F., Jr. See McGowen, J. H. 05472 
Buddington, A. F. See Baker, Donald R. 05458 


05336 Buitrén, Blanca Estela. Equinoides del Cretacico Inferior de la regién de San Juan 


Raya-Zapotitlan, estado de Puebla [Lower Cretaceous echinoids from the San Juan 
Raya-Zapotitlan region, state of Puebla]: México Univ. Nac. Autonoma Inst. 
Geologia Paleontologia Mexicana, no. 30, 64 p., illus., 1970. 


This paper comprises the taxonomic study of 14 species of echinoids, of which 10 are 
regular and four are irregular. Two of the irregular species are new: Heteraster 
aguilerai n.sp. and H. alencasterae n.sp. The collection of echinoids that was studied 
comes from the Zapotitlan and San Juan Raya Formations, of Barremian and Aptian 
age, in the southeastern part of the state of Puebla. — Author’s abstract, EH 

Bullock, Jim. See Hall, Gary. 05366 

Bulman, Oliver Meredith Boone. See Jackson, Dennis Edward. 05653 


Bunnenberg, Edward. See Hodgson, Gordon W. 05757 











05 


057: 


0527° 


05394 


ry 


QaA0 ow 





ite, 


ion 


juan 
juan 
[nst. 


) are 


ister 
died 
ytian 








ABSTRACTS 
Buol, S. W. See Collins, J. F.05416 

Buol, S. W. See Collins, J. F. 05491 
Burchfiel, B. C. See Sargent, K. A. 05407 


05583 Burkham, D. E. Depletion of streamflow by infiltration in the main channels of the 


Tucson basin, southeastern Arizona: U.S. Geol. Survey Water Supply Paper 1939-B, 
p. B1-B36, illus., tables, 1970. 


The average annual volume of infiltration for 1936-63 along seven normally dry 
alluvial channels in this basin were estimated chiefly by: average relation between 
rates of inflow and infiltration, using an empirical equation only when inflow rate was 
the greater; and flow-duration curves of streamflow, its correlation with size of basin 
fair for rare flows, decreasing with more common flows. Main channels in the Tucson 
basin are efficient natural infiltration galleries; average annual streamflow depletion 
ranged from about 30 to 90 nea of the average inflow to the seven reaches for 
1936-63. Average annual inflow to all the reaches was about 66,000 acre-feet, of 
which 70 percent was depleted by infiltration and 19,000 acre-feet flowed out of the 
basin. Annual variation in infiltration along main channels is large, mainly the result 
of variation in streamflow; extremes are estimated from near zero to more than four 
times the average annual volume. — GDC 


05752 Burlingame, A. L.; Calvin, Melvin; Han, J.; Henderson, W.; Reed, W.; Simoneit, B. 


R. Study of carbon compounds in Apollo 11 lunar samples, in Apollo 11 Lunar Sci. 
Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, 
and Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 
1779-1791, illus., table, 1970. 


Several methods of analyses of the Apollo 11 lunar fine material have confirmed that 
the carbon level is of the order of 200 ppm. By far the largest single component of 
this carbon appears to be carbon monoxide. Some of this appears to occur as gas 
bubbles in the glass microspheres, but most of it appears to be in some complex form 
other than gaseous. This result would be consistent with the idea that most of the 
fines passed through high temperatures during which the carbon was oxidized by 
mineral oxides. — Authors’ abstract 


05277 Burmister, D. M. Suggested methods of test for identification of soils, in Special 


qropeteres for testing soil and rock for engineering iad (Sth edition): Am. Soc. 
esting and Materials Spec. Tech. Pub. 479, p. 311-323, illus., tables, 1970. 


Four methods covering procedures for identifying soils for engineering purposes in 
the field and laboratory are presented: (1) gravel component, (2) sand and silt 
components of soils with less than five percent silt, (3) sand and silt components of 
soils with more than five percent silt, and (4) combined silt-clay components of 
composite clay-soils and composite organic soils. These also refer to the systematic, 
precise, and complete naming of individual soils. Definitions of identifying terms for 
various soils are tabulated, and sample identifications by the four methods for soil 
types are included. — ESL 


Burnett, D. S. See Sanz, H. G. 05318 
Burnett, D. S. See Tera, F. 05742 
Busby, Roswell F. See Bennett, Richard H. 05673 


05394 Bush, P. R. Chloride-rich brines from sabkha sediments and their possible role in 


ore formation: Inst. Mining and Metall. Trans., sec. B, v. 79, Bull. 765, p. B137-B144, 
illus., table, 1970. 


The chemical composition of inclusion brines in Mississippi Valley type lead-zinc 
deposits and the theories for their origin are discussed. The evolution of a sodium- 
calcium-potassium chloride brine in arid coastal plain (sabkha) sediments is 
described, and the similarities and differences between this brine and the inclusion 
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brines are examined. The distributions of Mississippi Valley type lead-zinc and 
sabkha are compared, a close correlation being noted. The problems of the source of 
hydrogen sulfide and heat are considered, and a possible solution to the problems is 
proposed. Finally, three possible roles for these brines in the genesis of ore deposits 
are explored. — Author’s abstract 


05420 Byerlee, J. D. The mechanics of stick-slip: Tectonophysics, v. 9, no. 5, p. 475-486, 


illus., 1970. 


Physical mechanisms that have been proposed to explain the occurrence of stick-slip 
motion during frictional sliding have been examined in the light of results obtained 
from experiments with rocks and brittle minerals. An instability caused by sudden 
brittle fracture of locked regions on surfaces in contact is the most.likely explanation 
for stick-slip during dry frictional sliding of brittle rocks at room temperature. Areas 
requiring further study and the uncertainties in applying the results of laboratory 
experiments to earthquake studies are emphasized. — Author’s abstract 


Byers, F. M., Ir. See Marvin, Richard F. 05658 


05565 Cadigan, R. A. Mercury in sedimentary rocks of the Colorado Plateau region, in 


Mercury in the environment: U.S. Geol. Survey Prof. Paper 713, p. 17-18, illus., 
1970. 


Statistical data from atomic absorption analysis of 3,012 samples of sedimentary 
rocks from the Colorado Plateau region are summarized in a table. A frequency 
histogram of the percent of samples plotted over the mercury content was 
constructed, creating a composite of the formation and group sample data contained 
in the table, weighted for area of outcrop and unit thickness. Mercury content of the 
rocks ranges from < 10 ppb to > 10,000 ppb, with a median of 160 ppb and the 
range of the middle 69 percent of the samples from 66-370 ppb. No significant 
correlation seems to exist between mercury content and rock texture. Content of 
altered volcanic detritus may be a factor. — 


05462 Callahan, James E. Geologic reconnaissance of a possible powersite at Takatz 


Creek, southeastern Alaska: U.S. Geol. Survey Bull. 1211-D, p. D1-D18, illus., table, 
geol. map, 1970. 


Takatz Creek and Lake lie in a deep glacial trough on the east coast of Baranof 
Island. The proposed dam, pressure tunnel, surface penstock, powerhouse, auxiliary 
dam, and reservoir site are underlain by competent quartz diorite, part of a large 
complex pluton about 10 mi wide. Zones of closely spaced joints striking through the 
main damsite, possibly through the auxiliary damsite, and through the saddle east of 
the right abutment are possible paths of leakage. Where the tunnel route passes 
beneath the saddle, it has only about 140 feet of cover, a large part of which is 
probably loose talus. Pressure tests in two shallow holes indicate the quartz diorite is 
tight, but additional drilling is required at all three localities. Waves generated by 
rockslides or rockfalls into the reservoir appear to be the most significant hazard 
affecting the powersite. Construction materials include fluvioglacial material and 
talus. — from Author’s abstract 


Calvin, Melvin. See Burlingame, A. L. 05752 


05423 Campana, M. E. Jointing and foliation in Petersburg granite near Richmond [abs. }: 


Virginia Jour. Sci., v.21, no. 3, p. 132, 1970. 


05477 Campbell, Donald H. Depositional environments of the Mountain facies in the 


Yucca Formation, southern Quitman Mountains, Hudspeth County, Texas, in 
Geology of the southern Quitman Mountains area, Trans-Pecos Texas — S.E.P.M. 
Permian Basin Sec., 1970 Biennial Field Trip, Symposium and Guidebook: Soc. 
Econ. ae and Mineralogists Permian Basin Sec. Pub. 70-12, p. 70-75, 
illus., 1970. 
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A thick section of red beds near the base of the Cretaceous along the east border of 
the trough is referred to as the Yucca Formation in this report. This is the same unit 
as the Mountain Formation of Jones and Reaser in this guidebook. Four facies are 
named on the basis of eight sections, the Mountain facies discussed here being the 
uppermost. Lithology and fossils of the three members of this facies are described. 
Detritus composing the Yucca Formation in this area is an assemblage of single- and 
multicycle constituents. Provenance, directions of transport, and environment of 
deposition for each member are described. — ESL 








05232 Carder, Dean S. Seismic ground effects from nuclear explosions, in Engineering 
seismology — The works of man: Geol. Soc. America Eng. Geology Case Histories, 
no. 8, p. 11-17, illus., 1970. 


Some of the results of measuring surface effects from many nuclear explosions in the 
Nevada Test Site (NTS) and elsewhere, which may be of interest to Civil Defense 
and to the scientific public, are given and discussed. The distance range is in the 
elastic zone and measurements are confined in general to the surface within the radii 
_ 0.3 to 20 km. However, projections are made to greater distances. — Author’s 
abstract 


05234 Carder, Dean S. Reservoir loading and local earthquakes, in Engineering 
og ig. — The works of man: Geol. Soc. America Eng. Geology Case Histories, 
no. 8, p. 31-61, illus., 1970. 


Soon after Lake Mead, impounded by Hoover Dam, began to fill local earthquakes 
occurred, culminating in a magnitude-5 earthquake about a year after the reservoir 
was 80 percent filled. For several years small local earthquakes showed a close 
correlation with seasonal peak loads, a correlation which later became as close with 
unloading as with loading. Sometimes there was no direct correlation. Some 
earthquakes result from settlement under load, others from a triggering of stoi ed 
strain energy. Equilibrium of a crusted block may be upset by a sudden load shift, 
lubrication, or buildup of fluid pressure in rock fractures. Many new reservoirs are 
not associated with local earthquakes as the crustal blocks containing them possess 
no conditions conducive to producing earthquakes. —from Author's abstract 


05358 Cardinal, D. F. Lower Cretaceous stratigraphy and its relationship to oil 
production in the Laramie basin, in Dakota and related rocks of the Front Range — 
Guidebook issue: Mtn. Geologist, v. 7, no. 3, p. 123-138, illus., 1970. 


Regional correlations of this [Wyoming] basin with adjacent areas and basins 
indicate consistency within the Lower Cretaceous series: the ‘““Cloverly” Formation 
is equivalent to the Fall River and Lakota Formations, northeast and east, and to the 
rusty beds and Lakota in the Wind River basin; the Muddy Sandstone is directly 
related to the “J’’ Sandstone in the Denver basin. A fourfold division into the 
“Cloverly” Formation, Thermopolis Shale, Muddy Sandstone, and Mowry Shale 
provides adequate correlation intervals for regional and detailed facies studies. 
Eleven fields have produced a total of 46 million bbls of oil from the Lower 
Cretaceous; in two, significant production is attributable to stratigraphic variations, 
the remainder are structurally controlled. Adequate reservoirs, source beds, and 
stratigraphic variations point to a future potential beyond any development to date. 
— from Author’s abstract 


05242 Carey, Walter C. Formation of flood plain lands — Closure [to discussion by 
Woodyer and Neill of paper 6574, ber Am. Soc. Civil Engineers Proc., v. 96, 
Jour. Hydraulics Div., no. HY 10, p. 2119-2120, 1970. 


Paper 6574 was published ibid., v. 95, no. HY 3, p. 981-994, 1969; see Abs. North 
American Geology, September 1970. 


05257 Carpenter, Robert H.; Hughes, Thomas C. A geochemical and geophysical survey 
of the Gladesville Norite, Jasper County, Georgia: Georgia Geol. Survey Inf. Circ. 
37,7 p., illus., 1970. 
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This study evaluates potential mineralization of the Gladesville Norite in southern 
Jasper County, Ga., the largest known basic intrusive in the state. A gravity survey 
indicates that subsurface basic igneous rocks may be extensive in this area; the 
gravity anomaly reflecting them may be one of the major gravity features of the 
Piedmont. Magnetic surveys revealed areas of potential mineralization associated 
with positive magnetic anomalies in the northern part of the Gladesville Norite, in its 
southeastern margin, and about two miles southeast of it. Geochemical surveys of 
stream sediment collected below the northern anomaly show anomalous 
concentrations of Ni, Cu, and Zn. A zinc anomaly and diorite-gabbro occurrences 
correlate with parts of the magnetic anomaly southeast of the intrusive. — E 


Carroll, Dorothy. Clay minerals in Arctic Ocean sea-floor sediments, in 
Symposium on environmental aspects of clay minerals: Jour. Sed. Petrology, v. 40, 
no. 3, p. 814-821, illus., tables, 1970. 


Sediments from the Canada Basin and the Alpha Rise were cored to a depth of about 
3 m below the sea-sediment interface in 3500-3700 m of water. The sediments are 
brown or brownish-gray lutites (28 percent sand, 31 percent silt, and 41 percent 
clay), the brown being due in part to oxidation of ferrous sulfide. The clay fraction is 
60 percent mica, 20 percent chlorite, 10 percent mixed-layer, and 10 percent non- 
clay minerals. The composition of the clay is similar in all 65 samples examined, but 
some of the thinly-bedded sediments contain a large percentage of amorphous clay. 
Diagenesis has modified and increased the mixed-layering of micas, and apparently 
has caused the development of chlorite and vermiculite. Dolomite may be 
authigenic, but could be detrital derived from glaciation of dolomites. The clay has 
been slowly deposited from mixed airborne and water (and ice) transported material 
into the closed basin. — from Author’s abstract 


Carron, M. K. See Rose, Harry J., Jr. 05735 
Carson, C. D. See Naghshineh-Pour, B. 05414 ° 
Carstens, Marion R. See LeFeuvre, Albert R. 05236 
Carter, R. W. See Fleisher, R. L. 05338 


05177 Cebull, S. E. Bedrock geology and orogenic succession in southern Grant Range, 


Nye County, Nevada: Am. Assoc. Petroleum Geologists Bull., v. 54, no. 10, p. 1828- 
1842, illus., geol. map, 1970. 


Cambrian through Mississippian(?) sedimentary and metasedimentary rocks, as well 
as Cenozoic conglomerate and volcanic rocks, crop out in the southern Grant Range, 
Nevada. The pre-Tertiary rocks are divided into two levels, principally on the basis of 
deformational style. The lower level includes recumbently folded, metamorphosed, 
and intruded strata, mainly of Cambrian age. The upper level consists chiefly of 
thrust-faulted, weakly folded, and nonmetamorphosed Upper Cambrian and younger 
Paleozoic units. The structurally lowest of five major thrusts separates the two levels. 
Minimum thrust fault displacement is on the order of miles; minor folds indicate east- 
ward yielding. The thrusting is post-Pennsylvanian, but older than the Cenozoic 
silicic volcanic rocks in Troy Canyon. The structures of both levels are transected by 
high-angle faults. — EAM 


05296 Chagnon, Jean-Y. Geotechnique — A regional approach applied to landslide 


investigation [with French abs.]: Geol. Assoc. Canada Proc., v. 22, p. 37-43, illus., 
1970 


An application of geotechnical methods of investigation on a regional scale is 
outlined. The investigation is related to the broad geological-geotechnical features of 
a landslide zone in quick clays near Desbiens, Lake St. Jean, Québec. Methods of 
presentation and interpretation of the results of field measurements have been 
developed. Work in the Desbiens area is not yet complete, but the results obtained so 
far are worthy of note. A direct relationship between the presence of a deep pre-glac- 
ial valley and the mechanical properties of the sediments which filled it is established. 
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The valley was indicated by the mapping of geotechnical parameters and its presence 
was verified by a seismic survey. — Author’s abstract 


05759 Chang, S.; Smith, J. W.; Kaplan, I.; Lawless, J.; Kvenvolden, K. A.; 


Ponnamperuma, C. Carbon compounds in lunar fines from Mare Tranquillitatis — 
[Pt.] 4, Evidence for oxides and carbides, in Apollo 11 Lunar Sci. Conf., Houston, 
Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, and Oxford, 
England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1857-1869, 
illus., tables, 1970. 


Identification was made of types of nonextractable and volatilizable carbon 
compounds in 10086-3 Bulk A lunar fines. The total carbon concentration was 157 + 
14 wg/g and appears to vary with particle size. Products obtained by pyrolysis and 
acid hydrolysis were examined by mass spectroscopy and gas chromatography. 
Volatile products obtained in pyrolysis experiments were primarily carbon monoxide 
and carbon dioxide with traces of C,-C, hydrocarbons. Hydrolysis experiments 
consistently yielded hydrocarbons indicating that carbon was in the form of metallic 
carbides in concentrations varying from 5-20 ug/g. — Authors’ abstract 


Chappell, B. W. See Compston, W. 05776 

Chase, Ronald B. See Gerhard, Lee C. 05365 
Cherkis, Norman Z. See Fleming, Henry S. 05214 
Cherry, J. T. See Terhune, R. W. 05523 
Christian, R. P. See Rose, Harry J., Jr. 05735 


05319 Chung, D. H. Effects of iron/magnesium ratio on P- and S-wave velocities in 


olivine: Jour. Geophys. Research, v. 75, no. 35, p. 7353-7361, illus., table, 1970. 


Velocities of compressional and shear waves measured on seven synthetic olivines 
with different Fe/Mg ratios are reported. Olivine compositions were 100, 95, 90, 85, 
80, and 50 percent forsterite, and 100 percent fayalite. Effects of the Fe/Mg ratio on 
compressional, shear, and bulk velocities, the bulk modulus, and the seismic 
parameter are examined for olivine at ambient conditions. Iron substitution in the 
olivine lattice results in a systematic decrease in these velocities, the seismic 
parameter, and the bulk modulus such that, for fayalite as compared with forsterite, 
there is a 22 percent decrease in V,, 30 percent in V,, 16 percent V,,,;, 30 percent in 
seismic , and only about 4.7 percent in K,. Iron substitution increased Poisson's 
ratio by 19 percent for fayalite relative to forsterite. Also, the bulk modulus of olivine 
decreases almost linearly with increases in iron content in the olivine lattice. — from 
Author’s abstract 


Clarke, Garry K. C. See Crossley, David J. 05218 
Clarke, Murray K. See Moore, Bruce R. 05309 
Clayton, Robert N. See Onuma, Naoki. 05730 


05553 Clegg, Kenneth E. The La Salle anticlinal belt in Illinois, in Depositional environ- 


ments in parts of the Carbondale Formation, western and northern Illinois — Francis 
Creek Shale and associated strata and Mazon Creek biota — Geol. Soc. America, 
Coal Geology Div., Ann. Field Trip, Milwaukee, Wis., 1970: Illinois Geol. Survey 
Guidebook Ser. 8, p. 106-110, illus., 1970. 


The presence of a major northwest-southeast trending anticlinal structure through 
the east half of Illinois has been known for more than 100 years. It is now revealed as 
a belt consisting of en echelon north-south trending folds and troughs, with numerous 
domes. To the south the structure is more gentle and monoclinal. The No. 2 Coal 
rises from 500 to 950 feet in one mile over the crest. The structural history of the La 
Salle. anticlinal belt is not fully known, but it appears to have developed over a long 
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period, Ordovician to Mississippian, with deformation taking place along different 
parts at different times. — ESL 


05363 Clement, James H.; Dolton, Gordon L. A chronicle of exploration in South Park 


basin, Park County, Colorado, in Dakota and related rocks of the Front Range — 
Guidebook issue: Mtn. Geologist, v. 7, no. 3, p. 205-216, illus., 1970. 


This asymmetric faulted syncline or complex graben has several low-angle thrust 
faults and complex folds in the eastern part, where Elkhorn fault displaces 
Precambrian rocks of the Front Range over the basin’s Cretaceous and Tertiary 
sediments. Hydrocarbon exploration has been spasmodic since 1930, confined to 
eastern complex structures and thick strata. Reservoir units are Cretaceous Dakota, 
Apache Creek, and Fox Hills sandstones, with significant quantities of oil recovered 
on tests of several horizons in the Pierre Formation and good shows of oil and gas in 
Dakota sandstones. Of some 20 tests drilled, 13 were in the Hartsel anticline area. 
Integrated geologic-seismic exploration, 1954-56, substantiated suspected structural 
complexities and reservoir potential, but failed to locate any accumulations. — GDC 


05424 Clement, S. C. Petrology of metamorphosed volcanic rocks near Hylas, Virginia 


[abs. ]: Virginia Jour. Sci., v. 21, no. 3, p. 132, 1970. 


05666 Clifton, H. Edward; Boggs, Sam, Jr. Concave-up pelecypod (Psephidia) shells in 


shallow marine sand, Elk River beds, southwestern Oregon: Jour. Sed. Petrology, v. 
40, no. 3, p. 888-897, illus., 1970. 


This Pliocene or Pleistocene unit seems to result from deposition in wave-swept 
shallow marine environment, and this shell configuration cannot here be attributed 
to mechanisms such as turbidity currents, sediment traps, uppermost beach swash, or 
deposition in quiet water that have been previously cited to account for concave-up 
shells at other places. Experiments with Psephidia shells in the surf zone indicate that 
layers of concave-up shells are formed by migrating small sand ripples on the sea 
floor. Such ripples may produce much of the lamination found in the Elk River Beds 
and in other daliow marine deposits. — from Authors’ abstract 


05304 Cline, L. M. Sedimentary features of late Paleozoic flysch, Ouachita Mountains, 


Oklahoma [with French abs.], in Flysch sotimnsinngy in North America: Geol. 
Assoc. Canada Spec. Paper 7, p. 85-101, illus., tables, 1970. 


Characteristic features of the classical flysch are found in Ouachita strata of 
Oklahoma. From Late Cambrian to middle Mississippian time a starved Ouachita 
basin accumulated only 5,000 feet of graptolitic shales, cherts, and novaculites, while 
thicker carbonates formed in the Arbuckle area to the west. Rapid Osagian 
subsidence in the Ouachita geosyncline, with active tectonism in Llanoria to the 
south, resulted in rapid deposition of as much as 25,000 feet of alternating sandstone 
and shale. The sandstones exhibit features characteristic of turbidites, some 
containing fossil fragments displaced from shallow-water environment. The dark 
shales are relatively unfossiliferous, but contain intercalated siliceous shales with 
abundant sponge spicules and occasional Radiolaria of deep-water deposits. 
Sandstones were derived from marginal sources, but once in the geosyncline were 
transported axially. — from Author’s abstract 


05753 Cloud, Preston; Margolis, Stanley V.; Moorman, Mary; Barker, J. M.; Licari, G. 


R.; Krinsley, David; Barnes, V. E. Micromorphology and surface characteristics of 
lunar dust and breccia, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — 
V. 2, Chemical and isotope analysis: New York, and Oxford, England, Pergamon 
Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1793-1798, illus., 1970. 


Although nothing of direct biologic interest was observed in the sample studied, 
small shaped glass particles and glazed pits resemble objects which elsewhere have 
been described as fossils. These features, although nonbiological, do bear on 
processes of lunar weathering and outgassing. The glazed pits are impact features. 
Fusion of their surfaces released gases. Electron microscopy of the glasses, pits, and 
angular microfractured mineral grains indicates a prevalence of destructive 
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weathering processes — thermal expansion and contraction, abrasion by by-passing 
particles, and, of course, impact. — Authors’ abstract 


Cluff, L. S. See Lundgren, Raymond. 05329 


05452 Coffin, Donald L. A preliminary evaluation of bank storage associated with Libby 
Reservoir in northwestern Montana: U.S. Geol. Survey Water Supply Paper 1899-L, 
p. L1-L25, illus., tables, 1970. 


: 

, 

Permeable sand and gravel beneath the floor of the Rocky Mountain Trench, here 
: and in southeastern British Columbia, will provide additional storage for Libby 
Reservoir, scheduled to begin filling the Kootenai River valley in 1972. With 
subsurface geologic data insufficient to predict accurately the amount of usable bank 
storage, plans cannot be made to use this water for project purposes. An electric 
analog of the area is too crude to make final estimates, but the model study points out 
| that distribution of active bank storage along the reservoir is mainly a function of the 
size and shape of the reservoir stage hydrograph and of the slope of the reservoir 
floor. The magnitude of active bank storage is controlled by transmissivity and 
" storage coefficient. Geologic data necessary to evaluate bank storage accurately 
need only be collected over about one-fourth of the reservoir length and within 2 
miles of its edge. — from Author's abstract 


05425 Cole, J. E. A flame photometric determination of Ca-Mg percentages in coquina- 
coquinite facies of Yorktown Formation near Chuckatuck, Va. [abs.]: Virginia Jour. 
Sci., v.21, no. 3, p. 132, 1970. 


4 05221 Colhoun, Eric A. Early record and interpretation of ice-wedge pseudomorph in 
_ County Londonderry, Northern Ireland, by J. R. Kilroe [with French and German 
p abs. ]: Jour. Glaciology, v. 9, no. 57, p. 391-392, 1970. 


J. R. Kilroe, a member of the Geological Survey of Ireland between 1874 and 1913 
described and drew a “gravel dyke” in surface layers of outwash sands and gravels on 
the flank of Foyle Valley at Caw Townland in Wilkinson and others, “The geology of 
the country around Londonderry:” Geological Survey [Ireland] Memoirs, 1908, that 
: clearly indicate the gravel dyke was an ice-wedge pseudomorph. This observation is 
/ of considerable historic interest, as it predates the classic interpretation of ground-ice 
| wedges in Alaska by Leffingwell (1915, 1919). — VSN 


05328 Collette, B. J.; Schouten, J. A. Bifurcating and wandering ocean ridges — A 


: progress report: Marine Geophys. Researches, v. |, no. 1, p. 46-60, illus., 1970. 

le A study of the fault pattern in the North Atlantic indicates that transform faults are 
complementary to the median rift and median rift segments and faults form an 
“3 orthogonal system approximating an originally irregular but continuous fissure. Man- 
‘a tle convection cells are agents of continental drift and a direct coupling between 
ue ridges and upwelling branch of a current seems impossible. Bifurcations of midocean 
rk ridges in the Indian and Pacific Ocean may result from divergence of a horizontal 
th branch of a cell or a divergence of movements of crustal plates through collision of 
s. continents. Secondary fissures would lead to secondary ridges indistinguishable from 
re primary. In this concept, midocean ridges can partake in horizontal movement by 


asymmetric spreading. A simple convection current system is proposed: one 
upwelling and one downgoing current as two complementary helices winding around 
G. the Earth. — VSN 


* 05456 Collier, C. R.; Pickering, R. J.; Musser, J. J. (editors). Influences of strip mining on 
on the hydrologic environment of parts of Beaver Creek basin, Kentucky, 1955-66: U.S. 
Geol. Survey Prof. Paper 427-C, p. C1-C80, illus., tables, 1970. 


d, Strip mining in the previously undisturbed basin of Cane Branch, a small stream in 
ve Beaver Creek basin of McCreary County, Ky., was begun in 1955 and affords an 
on opportunity to document some of the effects on natural processes and resources of 
eS. the area. A study was begun by several Federal and State agencies to assess these 
nd effects in Cane Branch basin as well as in the nearby basins of Helton Branch and 


ve West Fork Cane Branch in 1955. — VSN 
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05459 Collier, C. R. Erosion and sedimentation, in Influences of strip mining on the 


hydrologic environment of parts of Beaver Creek basin, Kentucky, 1955-66: U.S. 
Geol. Survey Prof. Paper 427-C, p. C31-C46, illus., 1970. 


Sediment yield from unmined areas of Cane Branch averaged about 25 tons per sq mi 
per yr, whereas from 1959-62, erosion of spoil banks resulted in an average yield of 
more than 27,000 tons per sq mi of spoil bank per yr. Sheet erosion on gently sloping 
top of the spoil bank decreased appreciably with time, but loss of material by gully 
erosion increased with time. Erosion of abandoned coal haul roads in the basin was 
severe in areas of steep grade with an annual yield of 90 tons per acre of road. Since 
the fall of 1959, when mining ended on the northeast side, there has been no overall 
reduction in amount of sediment discharged; particle size of sediment in transport 
and in channel and flood-plain deposits has become coarser. Deposits of fine material 
in Hughes Fork at the mouth of Cane Branch in 1964 were noticeable for several 
thousand feet downstream from the confluence. — from Author’s conclusions 


05487 Collier, F. J. Geosciences at the Smithsonian Institution [abs.]: Virginia Jour. Sci., 


v.21, no. 3, p. 132, 1970. 


05386 Collins, A. Gene. Geochemistry of some petroleum-associated waters from 


Louisiana: U.S. Bur. Mines Rept. Inv. 7326, 31 p., illus., tables, 1970. 


Some geochemical relations that exist between subsurface waters and associated 
geologic strata in petroleum producing areas of Louisiana have been determined. 
Samples of petroleum-associated water, obtained from 126 wells producing from 
Tertiary, Cretaceous, and Jurassic rocks, were transported to a central laboratory for 
analysis to determine if compositions varied with geologic strata of their source and, 
if so, why. Dissolved constituents were compared with those of a brine that was 
concentrated by evaporation. Concentrations of bromide, calcium, and strontium 
were useful in distinguishing brines produced from Tertiary sediments from those of 
older sediments. Concentration ratios of Mg (total equivalent magnesium) and 
bromide indicated that dolomitization probably had occurred and altered the 
composition of the brines. A principal-components analysis of the data indicated an 
inverse relation between depth and concentrations of bromide, strontium, calcium, 
and lithium. — from Author's abstract 


Collins, Earl M. See Kesler, Stephen E. 05192 


05416 Collins, J. F.; Buol, S. W. Patterns of iron and manganese precipitation under 


specified Eh-pH conditions: Soil Sci., v. 110, no. 3, p. 157-162, illus., 1970. 


It was found that the precipitation of iron and lower Eh values (pH 5.8 to 6.0) caused 
the removal of some Mn** from solution. This is due to sorption of Mn** by the 
hydrated iron oxides which have a negative charge at pH values above 5.1. Most of 
the manganese precipitated independently of the iron and Eh-pH equilibrium 
condition predicted for pure manganese systems. — JWH 


Collins, J. F.; Buol, S. W. Effects of fluctuations in the Eh-pH environment on iron 
and/or manganese equilibria: Soil Sci., v. 110, no. 2, p. 111-118, illus., 1970. 


When both Fe** and Mn** were present together, the precipitation of iron at Eh-pH 
values lower than those necessary to precipitate manganese interfered with Mn** still 
in solution. The removal of Mn** is thought to be due to both occlusion and sorption 
by solid iron precipitate. Acidification of precipitated iron-manganese mixtures did 
not solubilize iron and only a small fraction of manganese was brought into solution. 
The reaction may be the exchange of Mn** by H* or H;O* irons, an important 
reaction in soil and plant nutrition. — JWH 


05776 Compston, W.; Chappell, B..W.; Arriens, P. A.; Vernon, M. J. The chemistry and 


age of Apollo 11 lunar material, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, 
Proc. — V. 2, Chemical and isotope analysis: New York, and Oxford, England, 
Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1007-1027, illus., 
tables, 1970. 
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Major-element, trace-element, and Rb-Sr analyses are reported for seven lunar 
igneous rocks, two breccias, and the fines. Chemically these and other Apollo 11 
specimens fall into two groups. One is higher than the other in Rb, K, Ba, U, and Th 
by factors of 1.5 and 2 slightly higher in titania, and slightly lower in lime and 
alumina; they probably represent two different lava flows. Internal mineral isochrons 
for two rocks give age of crystallization as 3.78 + 0.10 b.y. Chemically fines closely 
resemble breccias. The regolith at Tranquillity Base could comprise equal portions of 
the two lava groups, minus 5 percent ilmenite and plus 15 percent gabbroic 
anorthosite; it also requires a component enriched in Sr-87 (the anorthosite, ) and in 
Cu, Zn, and Ni (meteoritic additions,). U-Pb ages for fines, breccia, and igneous 
rocks must be discordant if the regolith is largely of 3.70 b.y. material. It is suggested 
that lead was lost from lavas during extrusion and concentrated in surface materials 
which have been incorporated into the regolith. — DBV 


05488 Condit, C. D. Mineralogy of the Petersburg granite exposed in the Tidewater Stone 


05191 


quarry, Richmond, Va. [abs.]: Virginia Jour. Sci., v.21, no. 3, p. 132, 1970. 


Connally, G. Gordon; Sirkin, Leslie A. Late glacial history of the upper Wallkill 
Valley, New York: Geol. Soc. America Bull., v. 81, no. 11, p. 3297-3305, illus., table, 
1970. 


Final Wisconsin glaciation of the Wallkill Valley was by a lobe of ice that extended 
south to the Ogdenburg-Culvers Gap moraine in New Jersey. The ice retreated 
northward to the New Hampton moraine with consequent impounding of a lake, 
followed by further retreat to the Wallkill moraine and the impounding of another 
lake at a lower elevation. Next the kettle ice in the New Hampton moraine melted 
and bogs developed in the kettles. One of these, the New Hampton Bog No. 1, was 
cored, and the cores studied for pollen stratigraphy. Pollen zones were established 
and correlated with late glacial and Space climatic changes in western Long 
Island and southern New York. — RG 


05640 Coogan, Alan H. Measurements of compaction in oolitic grainstone: Jour. Sed. 


05538 


05555 


Petrology, v. 40, no. 3, p. 921-929, illus., 1970. 


Grain packing studies in oolitic grainstone from surface and subsurface samples 
showed compaction ranging from zero in unburied Pleistocene Bahamian oolite to 90 
percent for parts of the Jurassic Smackover Limestone at 10,000 feet in Louisiana. 
Outcrop Mississippian Greenbrier Formation of W. Va. shows 59 percent 
compaction whereas Ste. Genevieve Formation of Indiana is 10 percent. Grain 
fracturing, cementation of broken grains, microstylolitization, partial dolomitization, 
and quartz authigenesis can be related to the degree of compaction in favorable 
cases. Authigenic quartz apparently formed after as much as 60 percent compaction 
in Smackover oolite, and final calcite cementation apparently occurred in a 
Smackover limestone after 60 percent compaction and fracturing. Relations between 
packing density and grain contacts in oolitic doloarenite indicate very early 
dolomitization in the now deeply buried Smackover in Texas. Measurements of 
packing density appear to be a useful tool in timing diagenetic events. — from 
Author's abstract 


Cook, Kenneth L. Strainmeter measurements near the Wasatch fault, Utah [abs.}, 
in Geologic hazards and public problems (R. A. Olson and M. M. Wallace, editors) 
- [U.S.] Office Emergency Preparedness, Region 7, Conf., San Francisco, Calif., 
1969, Proc.: Washington, D.C., Us Govt. Printing Office, p. 249 [1970]. 


Cooper, B. N. See Lowry, W. D. 05182 
Cooper, J. A. See Perkins, R. W. 05732 
Copeland, M. J. Redescription of the Middle Silurian leperditicopid ostracod 


Dihogmochilina latimarginata (Jones) [with French abs.], in Contributions to 
Canadian paleontology: Canada Geol. Survey Bull. 187, p. 9-14, illus., 1970. 
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The type species of Dihogmochilina Teichert 1937, Isochilina grandis latimarginata 
Jones 1891, is an acknowledged Middle Silurian zone fossil from Manitoba, northern 
Michigan, and Hudson Bay Lowland. Its great size, “fishtailed” sulcus, and broad, 
marginal border serve to distinguish it from all other leperditiids found in those areas. 
The phylogenetic position of this species within the Leperditicopida, based on 
musculature, has however, not previously been known. [D. boothia n.sp. is described 
from the Middle Silurian(?) of northeastern Boothia Peninsula, Northwest Territor- 
ies. ] — Author’s abstract 


05556 Copeland, M. J. Ostracoda from the Vauréal Formation (Upper Ordovician) of 


Anticosti Island, Quebec [with French abs.], in Contributions to Canadian 
paleontology: Canada Geol. Survey Bull. 187, p. 15-29, illus., 1970. 


The lower, exposed 400-foot-thick member of Vauréal strata on Anticosti Island 
has yielded a sparse microfauna of Ostracoda [28 species, 5 new] and a species 
[undetermined] of foraminifer. This fauna belongs to the North American geological 
province and is correlated with Upper Ordovician faunas of the central mid- 
continent area. — Author’s abstract 


05627 Copeland, M. J. Two new genera of beyrichiid Ostracoda from the Niagaran ( Mid- 


dle Silurian) of eastern Canada [with French abs.], in Contributions to Canadian 
paleontology: Canada Geol. Survey Bull. 187, p. 1-7, illus., 1970. 


The new ostracod genera Zygocosta and Zygobursa (Beyrichiidae, Zygobolbinae ) are 
described from the early Middle Silurian Dyer Bay and Wingfield Formations of 
southern Ontario and Becscie Formation of Anticosti Island, Quebec. [Type species 
are Zygobolba williamsi Ulrich and Bassler 1923 and Zygobursa praecursor n.sp.] The 
relationship of these genera with previously described zygobolbids is discussed. — 
Author’s abstract 


Cordes, Eugene. See Meinschein, W. G. 05778 
Cording, E. J. See Deere, Don U. 05520 
Coscio, M. R., Jr. See Murthy, V. Rama. 05727 
Cotter, R. D. See Holt, C. L. R., Jr. 05628 


05223 Cox, Allan. Reconciliation of statistical models for reversals: Jour. Geophys. 


Research, v. 75, no. 35, p. 7501-7503, 1970. 


Completely different conclusions concerning the expected frequency of occurrences 
of short polarity intervals have been drawn from recent statistical models for 
geomagnetic reversals. It is shown that all of the models are consistent with the same 
probability function P(T)=A exp (—AT)dT, where P(T) is the probability of a 
polarity interval with length between T and T+ dT, and A is the average frequency 
of polarity intervals. — Author’s abstract 


Crandell, Dwight R.; Waldron, Howard H. Volcanic hazards in the Cascade Range, 
in Geologic hazards and public problems (R. A. Olson and M. M. Wallace, editors) 
- [U.S.] Office Emergency Preparedness, Region 7, Conf., San Francisco, Calif., 
1969, Proc.: Washington, D.C., U.S. Govt. Printing Office, p. 5-18, illus. [1970]. 


Potentially dangerous volcanoes in the Cascade Range — Mount Baker, Mount 
Rainier, Mount St. Helens and Mount Shasta — are described, and the extent of their 
former volcanic activity, such as volcanic-ash eruptions, mud and lava flows, 
avalanches of volcanic ash and rock debris, is discussed, also possible future activity 
and its effect on human populations. Hazard studies of these volcanoes are 
completed or underway. A common hazard is the presence of nearby reservoirs 
which, if affected by volcanic activity, could flood the valleys below them. The 
authors describe hazards which could hamper rescue work. They recommend 
monitoring these volcanoes and other measures to lessen the impact of an eruption 
on the nearby population. — EH 
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05467 Cress, J. P.; Lattery, J. E.; Andrews, J. B.; Warden, F. F.; Vortman, L. J. Project 


Pre-Gondola III, Phase 1, summary report, Fort Peck Reservoir, Montana — PNE 
1114: Livermore, Calif., U.S. Army Engineer Nuclear Cratering Group, 78 p., illus., 
tables, 1970. 


Project Pre-Gondola III, Phase 1, a continuation of chemical-explosive cratering 
experiments conducted in saturated clay-shale near Fort Peck, Montana, was 
designed to excavate a row crater with relatively flat side slopes. This was 
accomplished by detonating three parallel row charges, each row containing seven | - 
ton charges of nitromethane. The two outside rows were detonated first, the center 
row second. The final apparent crater had a width of 169 feet, a depth of 11.2 feet, 
and average slopes of | on 5.4. Technical programs included: measurements of the 
apparent crater, surface-motion analysis, cloud-development studies and airblast 
measurements. — from Authors’ abstract 


Cressman, E. R.; Hrabar, S. V. Geologic map of the Wilmore quadrangle, central 
Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-847, scale 1:24,000, sections, 
text, 1970. 


Limestone and dolomite from the Oregon Formation and the Tyrone Limestone have 
been quarried in the Wilmore quadrangle, and a small barite-fluorite prospect has 
been noted. — MCM 


05205 Crosby, G. W. Radial movements in the western Wyoming salient of the 


Cordilleran overthrust belt — Reply [to discussion by E. W. Tooker of 1969 paper]: 
Geol. Soc. America Bull., v. 81, no. 11, p. 3507-3512, illus., 1970. 


For the paper under discussion, see ibid., v. 80, no. 11, p. 1061-1077, 1969; Abs. 
North American Geology, November 1969. 


05218 Crossley, David J.; Clarke, Garry K. C. Gravity measurements on “Fox Glacier,” 


Yukon Territory, Canada [with French and German abs. }: Jour. Glaciology, v. 9, no. 
57, p. 363-374, illus., 1970. 


“Fox Glacier,” Yukon Territory, has a history of surging and is at present in a 
quiescent period. In 1968 a gravity survey was carried out over the glacier, in order 
to find ice depths. The results indicate the glacier is thin with a maximum depth of 88 
m. — Authors’ abstract 


Crowell, John C. See White, David A. 05201 


05369 Cruz, Rafael B. Deconvolution, fact and fancy: Oilweek, v. 21, no. 33, p. 39-41, 


illus., 1970. 


Reflected arrivals from a seismic signal appear as a series of partially overlapping 
wavelets, each starting at the two-way time for the particular reflecting interface; the 
series is considered as the ‘convolution’ of the average wavelet going into the earth 
with the amount of energy reflected at each interface. The definition of each 
interface is further obscured by noise. Seismic deconvolution attempts to remove the 
convolution of average wavelet with reflectivity sequence and to resolve the latter. 
Assuming that sequence and noise are both random, autocorrelation of the wavelet 
can be estimated by autocorrelation of the trace; the problem is to find a filter that 
will transform the recorded trace into reflectivity sequence. If the record is very 
noisy, the process involves a controlling mechanism called the prewhitening factor, 
and maintaining a certain minimum signal-to-noise ratio involves amplitude 
spectrum balancing or frequency domain deconvolution. — VSN 


05403 Csejtey, Béla, Jr. Geologic map of the Nolansburg quadrangle, southeastern 


Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-868, scale 1:24,000, section, text, 
1970. 


Coal, the only developed mineral resource, has been mined in the Nolansburg 
quadrangle for more than 60 years, mostly from underground drift mines and more 
recently from a few contour auger mines. Along the southern flank of Pine Mountain 
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the usually landslide-prone southward-dipping beds of shale and sandstone in the 
lower part of the Hance Formation have been mostly eroded away. — MCM 


05343 Cumming, G. L.; Tsong, F.; Gudjurgis, P. J. Fractional removal of lead from rocks 


by volatilization: Earth and Planetary Sci. Letters, v. 9, no. 1, p. 49-54, illus., tables, 
1970. 


Incremental heating of a rock sample yields lead of varying isotopic composition 
depending upon the heating temperature. Most of the data fit on a single straight line 
analogous to a mineral isochron and indicate that the rock sample became a closed 
system 2040 + 135 m.y. ago, a time considerably before the last metamorphism 
indicated by K-Ar dating in the area (approximately 1750 m.y.). The results indicate 
that the volatilization method must be used with care when the total lead 
composition is required and that important information regarding the history of the 
rock may be determined in a simple fashion utilizing the inhomogeneous distribution 
of lead in the rocks. — Authors’ abstract 


05589 Curry, Robert R. Santa Barbara and beyond, in Geologic hazards and public 


problems (R. A. Olson and M. M. Wallace, editors) — [U.S.] Office Emergency 
Preparedness, Region 7, Conf., San Francisco, Calif., 1969, Proc.: Washington, D.C., 
U.S. Govt. Printing Office, p. 251-263 [1970]. 


The Santa Barbara Channel, the geographic center of high-intensity earthquakes in 
the United States, is an area of unusual fault density and degree of deformation and 
has a proclivity for seiches. Oil from near-surface, often uncapped, oil-bearing sands, 
probably connected to deeper source rocks, leaks slowly but constantly from the very 
young unconsolidated sediments. Major oil spills occurred during earthquakes about 
75,000 years ago. A submarine slide or man-made disturbance on the channel 
bottom could cause an oil leak, and blowouts could occur in the future. The author 
discusses the biological, economic, esthetic and political aspects of the oil spill on the 
Santa Barbara area. — EH 


Cushley, R. J. See Lipsky, S. R. 05760 
Cuttitta, Frank. See Rose, Harry J., Jr.05735 


05293 Dahlstrom, Clinton D. A. Structural geology in the eastern margin of the Canadian 


Rocky Mountains: Bull. Canadian Petroleum Geology, v. 18, no. 3, p. 332-406, illus., 
1970. 


This review article summarizes current knowledge of the geometry of “foothills” 
structures, their mode of occurrence, and some of the empirical rules for their 
interpretation. Application of this knowledge is illustrated by attempts to provide 
geometric solutions for the structural conundrums posed by the Brazeau Range, the 
Flathead Fault, and the Rocky Mountain Trench, — from Author’s abstract 


05387 Dalquest, Walter W.; Roth, Edward. Late Pleistocene mammals from a cave in 


Tamaulipas, Mexico: Southwestern Naturalist, v. 15, no. 2, p. 217-230, illus., 1970. 


Remnants of a travertine ledge in a horizontal part of Cueva de Abra, in southern 
Tamaulipas, yielded abundant remains of small vertebrates, presumably of late 
Pleistocene age, from barn owl peilets. Approximately 2,000 jaws represent 25 spec- 
ies of small nocturnal mammals, mostly rodents and bats, Sigmodon hispidus being 
the most abundant. Most of these live in the vicinity today, but Onychomys 
leucogaster and Perognathus hispidus do not now range so far south. Balantiopteryx io 
has not been taken so far north, and four other species may not now range so far east. 
A rice rat, Oryzomys fulvescens, common near the cave today, is not present in the 
fossil fauna. A new species of pocket mouse, Perognathus huastecensis, is described. 
— VMJ 


05542 Damberger, H. H.; Hopkins, M. E.; Johnson, R. G.; Nance, R. B.; Richardson, E. S., 


Jr.; Shabica, C. W.; Smith, W. H. (leaders). Field trip road log, first day — Peoria to 
Starved Rock State Park, in Depositional environments in parts of the Carbondale 
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Formation, western and northern Illinois — Francis Creek Shale and associated 
strata and Mazon Creek biota — Geol. Soc. America, Coal Geology Div., Ann. Field 
Trip, Milwaukee, Wis., 1970: Illinois Geol. Survey Guidebook Ser. 8, p. 3-21, illus., 
1970. 


The first day’s trip is in western Illinois, examining exposures of coals of the 
Carbondale Formation with the overlying shales and thin marine units. The 
Springfield (No. 5) and Herrin (No. 6) Coals account for most of the production. 
Stops are made at two coal mines, a road cut, and valley exposures where the section 
is described and illustrated. The flat loess-mantled Illinois till plain is cut by 
entrenched valleys which have been cut by headward erosion. The Glasford dome, 
being used to store natural gas, is described as the result of an ancient meteorite 
impact. The Illinois Valley is eroded in a fill of glacial drift in the Ancient Mississippi 
Valley. — ESL 


05543 Damberger, H. H.; Hopkins, M. E.; Johnson, R. G.; Nance, R. B.; Richardson, E. S., 
Jr.; Shabica, C. W.; Smith, W. H. (leaders). Field trip road log, second day — 
Starved Rock State Park to South Wilmington, in Depositional environments in parts 
of the Carbondale Formation, western and northern Illinois — Francis Creek Shale 
and associated strata and Mazon Creek biota — Geol. Soc. America, Coal Geology 
Div., Ann. Field Trip, Milwaukee, Wis., 1970: Illinois Geol. Survey Guidebook Ser. 
8, p. 22-30, illus., 1970 


The second day’s trip was in northern Illinois, with three stops to study the lower and 
middle Carbondale sequence on the west flank of the La Salle anticlinal belt, and 
sedimentational features, fauna, and flora of the Francis Creek Shale Member. 
Sections studied are: near Lowell, on the bank of the Vermilion River; in the 
Ristocrat clay pit; and Peabody Coal Co. Pit 11. — ESL 


05552 Damberger, Heinz H. Petrographic character of the Colchester (No. 2) Coal 
Member at the Banner Mine, Peoria and Fulton Counties, Illinois, in Depositional 
environments in parts of the Carbondale Formation, western and northern Illinois — 
Francis Creek Shale and associated strata and Mazon Creek biota — Geol. Soc. 
America, Coal Geology Div., Ann. Field Trip, Milwaukee, Wis., 1970: Illinois Geol. 
Survey Guidebook Ser. 8, p. 99-105, illus., 1970. 


The thickness of the No. 2 Coal varies between 28 and 34 inches. It has a uniform 
appearance with only one consistent shaly band. Most of the seam is clarain, with 
fusain partings. Pyrite as nodules and cleat fillings is more common in the upper 
third. Two column samples were taken and polished for petrographic studies; one is 
shown in plates. The study showed: disseminated grains of pyrite in the upper few 
inches, regular bedding throughout the seam, and that most of the seam is made up of 
degraded plant fragments. Coal balls contain a large amount of pyrite and the 
internal structure is different from that of surrounding coal; laminae bend around 
coal balls. A phosphate layer occurs at the top of the coal where it is overlain by the 
black shale, and a pyrite layer where it is overlain by the gray shale. — ESL 


05554 Damberger, Heinz H. Clastic dikes and related impurities in Herrin (No. 6) and 
Springfield (No. 5) Coals of the lilinois Basin, in Depositional environments in parts 
of the Carbondale Formation, western and northern Illinois — Francis Creek Shale 
and associated strata and Mazon Creek biota — Geol. Soc. America, Coal Geology 
Div., Ann. Field Trip, Milwaukee, Wis., 1970: Illinois Geol. Survey Guidebook Ser. 
8, p. 111-119, illus., 1970. 


It is the author’s opinion that a number of earth movements are recorded in strata of 
the Pennsylvanian of the Illinois basin. A prominent earthquake appears to have 
occurred shortly after deposition of the material making up the No. 6 Coal, and 
before overburden accumulated. This coal shows severe disturbance of its structure 
over the north and northwestern part of the field, especially in the upper part of the 
seam. Another earthquake appears to have affected the No. 5 Coal and up to 20 or 
30 feet of overlying strata in the same area. The degree of disturbance decreases 
southward and eastward so the epicenters must be to the north or northwest of the 
basin. — from Author's conclusions 
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05698 D’Amico, J.; DeFelice, J.; Fireman, E. L. The cosmic-ray and solar-flare bombard- 
ment of the Moon, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, 
Chemical and isotope analysis: New York, and Oxford, England, Pergamon Press 
(Geochim. et Cosmochim. Acta Supp. 1), p. 1029-1036, illus., tables, 1970. 


Results are reported of tritium and argon radioactivities attributable to galactic and 
solar cosmic-ray interactions, measured on lunar soil and three lunar rocks. The 
helium-tritium exposure ages of the three rocks are younger than the argon exposure 
ages, indicating loss of tritium. The exposure age is interpreted as the time since the 
rocks were thrown out of large impact craters. One rock, a breccia, has been within | 
m of the lunar surface for about 3.4 b.y.; this indicates that the rate of soil turnover to 
—_ greater than | m is slow and that the erosion rate of lunar rocks is small. — 
DBV 


05301 Danner, W. R. Western Cordilleran flysch sedimentation, southwestern British 
Columbia, Canada, and northwestern Washington and central Oregon, U.S.A. [with 
French abs. }, in Flysch sedimentology in North America: Geol. Assoc. Canada Spec. 
Paper 7, p. 37-51, illus., 1970. 


These three areas contain a succession of marine and continental rocks, Middle 
Devonian to Holocene in age, chiefly marine greywackes, lithic sandstones, 
siltstones, argillites, volcanic flows and pyroclastics, bedded cherts, and, locally, 
carbonates. Sedimentation was largely cannibalistic until mid-Jurassic time; volcanic 
clasts are characteristic, flysch-like facies are widespread in the Paleozoic and early 
Mesozoic, bedded chert occurs locally. After mid-Mesozoic, orogenic movements 
resulted in production of thick, often feldspathic greywacke sequences, decline in 
areas of flysch sedimentation, and widespread continental deposition. The last flysch- 
like sedimentation was Cenozoic, in the Olympic Peninsula, Wash. In the western 
Cordilleran eugeosyncline, such sedimentation has occurred repeatedly through 
geologic time. Details of sedimentology and stratigraphy of most flysch basins remain 
to be worked out. — from Author’s abstract 


Das, H. A. See Weijden, C. H. van der. 05609 
Davis, Catherine C. See Johnson, Richard D. 05755 
Davis, P. K. See Hohenberg, C. M. 05717 

Davis, Raymond, Jr. See Stoenner, R. W. 05738 


05262 Dean, W. T. A new Lower Ordovician trilobite faunule from Random Island, 
eastern Newfoundland: Canada Geol. Survey Paper 70-19, 10 p., illus., 1970. 


Specimens of a haplopleurid trilobite from the Clarenville Formation of Random 
Island are described as a new species Araiopleura beothuk. Accompanying trilobites 
are identified as Parabolina cf. P. argentina (Kayser) and Niobella sp. The assemblage 
is tentatively assigned to the Tremadoc Series on the basis of its affinities with 
corresponding faunas in Argentina. — Author’s abstract 


05520 Deere, Don U.; Cording, E. J. Interrelationships of soil mechanics, rock mechanics, 
and engineering geology, in a wy, geology and soils engineering symposium, 
8th Ann., Pocatello, Idaho, 1970, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 295- 
313, illus., 1970. 


Soil mechanics and rock mechanics have many similarities in that they deal with 
natural geologic materials. They both make use of field or laboratory determined 
mechanical properties of the media together with equations from theoretical and 
applied mechanics to predict the behavior of soil or rock under changes in the stress 
environment. The disciplines are different in that rock mechanics treats to a great 
extent anisotropic material. In many cases, because of the scale of the discontinuities 
in the rock mass, the pertinent mechanical property can only be measured by large 
scale field tests. Engineering geology is related to both soil and rock mechanics and is 
particularly useful in establishing the boundaries of homogeneous zones for testing 
and analysis. — Authors’ abstract 
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DeFelice, J. See D'Amico, J. 05698 


05535 Degenkolb, H. J. An engineer’s perspective on geologic hazards, in Geologic 


hazards and public problems (R. A. Olson and M. M. Wallace, editors) — [U.S.] 
Office Emergency Preparedness, Region 7, Conf., San Francisco, Calif., 1969, Proc.: 
Washington, D.C., U.S. Govt. Printing Office, p. 183-195, illus. [1970]. 


The author discusses the role of the geologist in providing data on geologic and 
earthquake hazards and the role of the engineer in basing his choice of site and 
structure on these data. Since population centers and cultural features cannot easily 
be relocated, it is necessary to adapt building designs and materials to the hazards. — 
EH 


05228 Deines, Peter. The carbon and oxygen isotopic composition of carbonates from the 


Oka carbonatite complex, Quebec, Canada: Geochim. et Cosmochim. Acta, v. 34, 
no. 11, p. 1199-1225, illus., tables, 1970. 


The C and O isotopic composition of carbonates from the Oka carbonatite complex 
of the Monteregian petrographic province vary by 7 per mil for C and about 13 per 
mil for O. The isotopic composition variability cannot be related to weathering or 
hydrothermal alteration. The frequency distributions are highly skewed toward 
increasing C-13 and O-18 concentrations, and may be interpreted as the result of a 
Rayleigh-fractionation process during formation of the carbonatite. The O-18 
variations are greater than expected from such a process, and may be partly due to 
isotopic exchange with an incorporation of the intruded gneisses. Relationships 
between isotopic composition and rock type can be demonstrated in several cases: 
small gradients in isotopic composition exist in cross sections through the carbonatite 
complex. — DBV 


Dellwig, Louis F. See Wing, Richard S. 05202 


05207 deMédicis, Rinaldo. Cubic FeS, a metastable iron sulfide: Science, v. 170, no. 


3963, p. 1191-1192, table, 1970. 


Studies of the corrosion products of metallic iron formed in the absence of air 
oxidation in solutions of hydrogen sulfide have revealed the existence of a new phase, 
cubic FeS, associated with tetragonal iron sulfide, Fe, + ,S. This new phase is 
metastable and has a sphalerite-like structure. — Author’s abstract 


05629 Dennen, William H.; Blackburn, William H. Aluminum in quartz as a 


geothermometer: Contr. Mineralogy and Petrology, v. 27, no. 4, p. 332-342, illus., 
tables, 1970. 


Quartz forming in aluminum-saturated environments has a trace aluminum content 
which varies linearly and directly with its temperature of crystallization. The 
aluminum content varies at a rate of approximately | ppm Al per 3.6°C change in 
temperature. Use of this geothermometer gives temperatures which are consistent 
with those expected by geologic reasoning or through the use of other 
geothermometers. — Authors’ abstract 


05617 Dennison, John M. Stratigraphic divisions of Upper Devonian Greenland Ga 


Group (‘“‘Chemung Formation”) along Allegheny Front in West Virginia, Maryland, 
and —— County, Virginia: Southeastern Geology, v. 12, no. 1, p. 53-82, illus., 
table, 1970. 


Detailed measurements of 11 “om any sections extending 96 miles from 
Corriganville, Md., to U.S. 250 in Highland County, Va., permit reclassification of 
strata formerly mapped as Chemung in this belt. The Greenland Gap Group and its 
listed components: the Foreknobs Porsation with five. members, four named; and 
the Scherr Formation, are all new stratigraphic names, formally proposed, with 
reference sections. Facies relations within the Group and between it and the 
underlying Brallier Formation are documented in a cross section. The Group is 
marine throughout the outcrop, except for a nonmarine tongue at one section. The 
Scherr is dominated by turbidite strata. Of the members of the Foreknobs, the 
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Mallow also contains some deep-water turbidiies; the Briery Gap Sandstone is 
considered a barrier deposit, the Blizzard, shallow marine to brackish; slightly deeper 
water resulted in the Pound Sandstone winnowed barrier deposits. — from Author’s 
abstract 


05170 Denny, Charles S. Surficial geologic map of the Mooers quadrangle and part of the 


Rouses Point quadrangle, Clinton County, New York: U.S. Geol. Survey Misc. Geol. 
Inv. Map I-630, scale 1:62,500, 1970. 


Derr, J. See Latham, G. V. 05774 


05244 Desaulniers, G.; Frenette, Marcel. Bed topography effect on flow in a meander — 


Discussion [of paper 7003 by Chin-Lien Yen, 1970]: Am. Soc. Civil Engineers Proc., 
v. 96, Jour. Hydraulics Div., no. HY 11, p. 2380-2383, illus., 1970., 


Paper 7003 was published ibid., no. HY 1, p. 57-73, 1970; see Abs. North American 
Geology, November 1970. 


Desborough, G. A. See Izett, G. A. 05348 


05596 Dial, Don C. Public water supplies in Louisiana — Basic Records Rept. 3: Baton 


Rouge, La., Louisiana Dept. Public Works, 460 p., illus., tables, 1970. 


This report contains water-supply information for 291 municipalities, parish water- 
districts, and most privately owned water districts. Ground water is used by 246 
municipalities and water districts, and surface water by 45. The following 
information, if applicable, is given for each facility: owner, source of supply, 
population, number of services, treatment procedure, pumpage, well logs, and 
chemical analyses of water samples. Mechanical analyses of sand samples and 
aquifer-test results are included to the extent that such results are available. — 
Author’s abstract 


Diamond, H. See Fields, P. R. 05703 


05626 Dibblee, T. W., Jr. Geologic map of the Daggett quadrangle, San Bernardino 


County, California: U.S. Geol. Survey Misc. Geol. Inv. Map I-592, scale 1:62,500, 
sections, separate text, 1970. 


The text describes the map units of the Daggett quadrangle (Cenozoic sedimentary 
and volcanic rocks, Mesozoic hypabyssal and plutonic igneous rocks, and 
Precambrian(?) metamorphic rocks), an unconformity, and mines. -MCM 


05426 Dickey, N. A preliminary study of mineralogic trends in a portion of the Petersburg 


granite, Richmond [abs. ]: Virginia Jour. Sci., v. 21, no. 3, p. 132, 1970. 
Dickinson, Kendell A. See Hunter, Ralph E. 05254 
Divoky, David. See Hwang, Li-San. 05635 


05287 Dodds, R. K. Suggested method of test for in situ shear strength of rock, in Special 


procedures for testing soil and rock for pert « purposes (Sth edition): Am. Soc. 
Testing and Materials Spec. Tech. Pub. 479, p. 618-628, illus., 1970. 


The desirability of knowing the in place shearing resistance of rock under load has 
been recognized for years. This has led to many attempts to make in situ block shear 
tests with various degrees of success. Three types of tests have been most often 
attempted: single-frame block shear with parallel loads,.single-frame block shear 
with inclined loads, and double-frame block shear with ria 2g loads. Of these the 
latter seems to have the most possibility of success. A suggested in situ shear test 
procedure is included with the paper. — Author’s summary 


05229 Dodson, M. H. Simplified equations for double-spiked isotopic analyses: Geochim. 


et Cosmochim. Acta, v. 34, no. 11, p. 1241-1244, illus., table, 1970. 
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Relationships between fractionation correction coefficients, spike/sample ratio and 
observed isotope ratios are reduced to a set of linear simultaneous equations in three 
unknowns, whose coefficients are simple functions of isotope ratios and mass 
differences. Solutions are quickly and conveniently obtained by elimination and 
back-substitution. — Author’s abstract 


05292 Dolphin, Dale R.; Klovan, J. E. Stratigraphy and paleoecology of an Upper 


Devonian carbonate bank, Saskatchewan River Crossing, Alberta: Bull. Canadian 
Petroleum Geology, v. 18, no. 3, p. 289-331, illus., tables, 1970. 


The Upper Devonian, Frasnian, of Alberta contains a large number of carbonate 
complexes bounded by shale. Both the argillaceous and carbonate facies exposed in 
the Rocky Mountains are assigned to the Fairholme Group. This study deals with a 
detailed stratigraphic and paleoecological examination of the carbonate facies of a 
portion of the Southesk-Cairn complex and documents the complex’s depositional 
history. The “Big Hill” section, on the Banff-Jasper highway, 20 mi northwest of 
Saskatchewan River Crossing, was studied. The Cairn biostrome was deposited in 
shallowing water over a locally elevated area. The Southesk Formation is divided into 
four members each with a distinct depositional history. — from Authors’ abstract 


Dolton, Gordon L. See Clement, James H. 05363 
Dorman, J. See Latham, G. V. 05774 


05210 Dorr, John A., Jr.; Steidtmann, James R. Stratigraphic-tectonic implications of a 


new, earliest Eocene, mammalian faunule from central western Wyoming: Michigan 
Academician, v. 3, no. 1, p. 25-41, illus., 1970. 


A mammalian faunule of four recognizable taxa and unidentifiable specimens 
determines as earliest Eocene (Graybullian), or possibly latest Paleocene the age of 
the middle unit of a dominantly conglomeratic sequence that crops out along the 
upper Hoback River drainage. Age of the middle unit and lithology of the lower and 
middle units, from a measured section, indicates correlation with lower parts of the 
Wasatch Formation exposed farther south, and with the upper part of the Hoback 
Formation to the northeast. The younger, but undated, upper unit may be correlative 
with part of the Pass Peak Formation and part of the conglomerate member of the 
Wasatch. Along the Hoback River the deposit overlaps my) athe of the Cliff Creek 
thrust, which are thus dated as late Paleocene. At Lookout Mountain, an overthrust 
deforming the upper unit can be dated only as post-Graybullian. — VMJ 


Dott, R. H., Jr. See Aalto, K. R. 05302 


05455 Douglass, R. C. Register of late Paleozoic fusulinid collecting localities in the 


Oquirrh Mountains, Utah, in Upper Paleozoic rocks in the Oquirrh Mountains and 
Bingham mining district: U.S. Geol. Survey Prof. Paper 629-A, p. A66-A70, 1970. 


This register of late Paleozoic fusulinid collecting localities includes identifications of 
forms and some comments as to their condition and age taken from earlier reports by 
Douglass. — VSN 


05499 Downey, Joe S. Ground-water resources of Nelson weey yf northeastern North 
2 


Dakota: U.S. Geol. Survey Hydrol. Inv. Atlas HA-428, scale 1:126,720, text, 1970. 
Nelson County is amost entirely covered by glacial drift of two distinct types: till, 
which has low permeability and will normally yield only small quantities of ground 
water to wells; and glaciofuvial deposits, quite ——- and the principal aquifers 
with yields up to 500 gpm. Bedrock consists of various members of the Cretaceous 
Pierre Shale, fractured brittle layers of which are sources of water for the city of 
Michigan and some local use; location of fracture zones is highly variable, and the 
aquifer will yield no more than 1-5 gpm in most areas. Water from both aquifers var- 
ies widely in quality. — MCM 


05390 Dozy, J. J. A geological model for the genesis of the lead-zinc ores of the 
Mississippi Mb ep U.S.A.: Inst. Mining and Metallurgy Trans., sec. B, v. 79, Bull. 
0, 


765, p. B163-B170, illus., 1970. 
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Elements present in the minerals could be derived from pelitic and other sediments, 
with connate fluids. Oil occurs in the same area, and conditions controlling origin, 
migration, and emplacement of oil and ore should agree. Temperatures and salinities 
of fluids from deeper parts of the basins have been as high as those from fluid 
inclusions in crystals. The known ore districts, however, are located on regional highs 
near former outcrop areas. An explanation for this is offered as a basis for discussion. 
Water, freed from sediments during compaction and diagenesis, may escape 
gradually; if it is not able to, unstable conditions may result, with fluid pressure 
approaching lithostatic values. A sudden settling of the sediments would then push 
the hot brine toward the nearest outcrop area. Minerals are precipitated as the rising 
brine meets cooler water. — from Author's abstract 


Draffan, C. H. See Abell, P. 1.05750 
Drapier, Lyn. See Andrews, J. T. 05217 
Drew, Charles M. See Murphy, Mary E. 05761 


05667 Driscoll, Egbert G. Selective bivalve shell destruction in marine environments, a 


field study: Jour. Sed. Petrology, v. 40, no. 3, p. 898-905, illus., tables, 1970. 


Eighty-four single valves of three different pelecypods were submerged for three 
years in a shallow, low-energy, sublittoral environment. Changes were noted on a 
yearly basis. Valves with greater surface area per unit weight suffer more weight 
change, more breakage, and more epifaunal encrustation than those with less. Shells 
with less surface area per unit weight are buried more rapidly. Solution appears to be 
the chief destructive agent below the sediment-water interface whereas boring 
marine organisms are the dominant agent in shell destruction above the interface. 
Comparison with other environments indicates that shell destruction is 150 to 1000 
times more rapid in surf zones when abrasion is the principal destructive agent, than 
it is in low energy sublittoral environments. The paleoecological implications of 
differential shell burial and destruction are examined. — from Author’s abstract 


Duennebier, F. See Latham, G. V. 05774 
Duffield, Alan. See Gehrke, Charles W. 05758 


05428 Dumper, T. A.; Waller, J. O. The input of environmental geology to land use and 


urban design in the Gainsboro Community, Roanoke, Virginia [abs.]: Virginia Jour. 
Sci., v.21, no. 3, p. 133, 1970. 


Duncan, Helen M. See Gordon, Mackenzie, Jr. 05454 


05665 Duncan, John R.; Kulm, L. D. Mineralogy, rovenance, and dispersal history of 


late Quaternary deep-sea sands in Cascadia Basin and Blanco Fracture Zone off 
Oregon: Jour. Sed. Petrology, v. 40, no. 3, p. 874-887, illus., tables, 1970. 


Four heavy-mineral provinces are distinguishable. In the Blanco Fracture Zone- 
Gorda Ridge transition area, the sediments suggest local submarine volcanism 
ossibly associated with sea-floor spreading along the Gorda Ridge. The late 
leistocene sediments of western Cascadia abyssal plain and Vancouver Valley are 
from Vancouver Island and vicinity; sands from the island no longer reach the deep- 
sea, being trapped behind glacially-scoured sills. Late Pleistocene and Holocene 
sediments in southeastern Cascadia Basin and Channel are derived from the 
Columbia River drainage. During Holocene time the Columbia River source 
diminished and locally derived sediments from the metamorphic terrane of the 
Klamath Mts. were deposited at the base of the continental slope off southern 
Oregon and northern California. — from Authors’ abstract 


05180 Dunham, R. J. Stratigraphic reefs versus ecologic reefs: Am. Assoc. Petroleum 


Geologists Bull., v. 54, no. 10, p. 1931-1932, illus., 1970. 


Thick laterally restricted masses of pure or largely pure carbonate rock long have 
been called “reefs.” Such masses as the Capitan reef are here termed “‘stratigraphic 
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reefs,” in contrast to organically bound “ecologic reefs.” Stratigraphic reefs differ 
from ecologic reefs in that their binding may be either organic or inorganic. The two 
types of binding are detected easily in transported debris. — Author’s abstract 


Dutcher, Russell R. See Newton, Geoffrey B. 05636 


05427 Dvorak, W. E., Jr. The role of the geologist in Virginia’s highway program [abs. }: 


Virginia Jour. Sci., v. 21, no. 3, p. 133, 1970. 
Dwornik, Edward J. See Rose, Harry J., Jr. 05735 


05644 Eardley, A. J. Salt economy of Great Salt Lake, Utah, in Third symposium on salt, 


V. 1 (J. L. Rau and L. F. Dellwig, editors): Cleveland, Ohio, Northern Ohio Geol. 
Soc., p. 78-105, illus., tables, 1970. 


Sources of salt in Great Salt Lake (atmosphere, desiccation of Lake Bonneville from 
the Provo level to the present lake, and springs) are investigated, reserves of individ- 
ual ions documented, natural gains and losses analyzed, and effect of commercial 
extraction on apparent balances weighed. A higher concentration of boron and 
lithium relative to other ions leads to the conclusion that since closed-basin 
conditions have prevailed there [the major sources] have been volcanic 
contributions to soluble contents. Losses come from commercial NaCl extraction 
and from aerosol formation from the lake. The lake now has a reserve of about 4.7 
billion tons of salt, another 2 billion tons are in the recycling regimen, and 2 billion 
tons are in the salt crusts and underclays. — from Author's abstract 


05699 Eberhardt, P.; Geiss, J.; Graf, H.; Grégler, N.; Krahenbiihl, U.; Schwaller, H.; 


Schwarzmiiller, J.; Stettler, A. Trapped solar wind noble gases, exposure age and 
K/Ar-age in Apollo 11 lunar fine material, in Apollo 11 Lunar Sci. Conf., Houston, 
Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, and Oxford, 
England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. |), p. 1037-1070, 
illus., tables, 1970. 


Comprehensive results on the distribution and on the elemental and isotopic 
abundances of He, Ne, Ar, Kr, and Xe in Apollo 11 fines are presented. The 
experimental evidence strongly supports a solar wind origin for the trapped gases. An 
excess of Ar-40 is found which cannot be of solar origin; it is suggested that this 
originated from K-40 decay on the Moon, leaked ir.:o the lunar atmosphere, and was 
driven back into the lunar surface material by electromagnetic fields associated with 
the solar wind. A K-Ar age of 3.5 + 0.4 b.y. was obtained in the 90u bulk grain size 
fraction. The average cosmic ray exposure age for grains and fragments in the fines is 
520 + 120 m.y. Comparison of two models suggests that the exposure age is best 
explained in terms of continuous accumulation of the regolith since melting of the 
bedrock; some mixing may have occurred, but accumulation was dominant. — DBV 


Eglinton, G. See Abell, P. 1.05750 


05700 Ehmann, W. D.; Morgan, J. W. Oxygen, silicon and aluminum in Apollo 11 rocks 


and fines by 14 MeV neutron activation, in Apollo 11 Lunar Sci. Conf., Houston, 
Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, and Oxford, 
England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1071-1079, 
illus., tables, 1970. 


Fast neutron activation analysis of Apollo 11 lunar material yielded: Type A (2 
rocks) 38.5 percent O, 18.9 percent Si, 4.0 percent Al; Type B (7 rocks) 39.4 
percent O, 18.7 percent Si, 5.0 percent Al; Type C (18 rocks) 41.4 percent O, 19.7 
percent Si, 6.6 percent Al; Type D (3 aliquants) 40.8 percent O, 20.2 percent Si, 7.2 

ercent Al and 12.4 percent Fe. The crystalline rocks (Types A and B) can be put 
into two distinct chemical groups on the basis of Al contents. The fines and breccias 
are significantly higher in O, Si, and Al than the crystalline rocks. An apparent 
deficiency in the fines of about | percent O may be due to reduction by solar wind H. 
— Authors’ abstract 


Ehmann, William D. See Goles, Gordon G. 05708 
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Elder, J. H. See Pettry, D. E. 05443 





Eldridge, James S. See O’Kelley, G. Davis. 05728 


05492 Elgabaly, M. M.; Elghamry, W. M. Air permeability as related to particle size and 


05331 


bulk density in sand systems: Soil Sci., v. 110, no. 1, p. 10-12, illus., 1970. 


Nine size fractions of sand separated from one stock sample were used. The air 
permeability decreases with decreasing particle diameter and with increasing bulk 
density. A modified apparatus was used for air permeability measurements. — JWH 


Elghamry, W. M. See Elgabaly, M. M. 05492 
ElGoresy, Ahmed. See Rar‘dohr, Paul. 05773 


Elston, Wolfgang E.; Smith, Eugene I. Determination of flow direction of rhyolitic 
ash-flow tuffs from fluidal textures: Geol. Soc. America Bull., v. 81, no. 11, p. 3393- 
3406, illus., 1970. 


Oriented samples were collected from the Pleistocene Bandelier Rhyolite ash-flow 
tuff and Battleship Rock welded tuff, erupted from known centers. Orientation of 
elongated shards, pumice fragments and crystals was measured in thin sections cut 
parallel to primary layering. Lineation indicates preferred orientation resulting from 
primary flowage. The orientations of fork-shaped shards and penetration effects were 
found to be reliable criteria for flow azimuth in dip-parallel sections. Imbrication, 
blocking effects, and orientation of spindle-shaped objects were reliable criteria for 
flow azimuth in vertical sections. The plot of flow lineations and azimuths of the 
Bandelier Rhyolite tuff indicates flowage radially away from the Valles Caldera. — 
from Authors’ abstract 


Engel, A. E. J.; Engel, Celeste G. Lunar rock compositions and some interpre- 
tations, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. —V. 2, Chemical 
and isotope analysis: New York, and Oxford, England, Pergamon Press (Geochim. 
et Cosmochim. Acta Supp. 1), p. 1081-1084, illus., tables, reprinted 1970. 


Samples of igneous “gabbro,” “basalt,” and lunar regolith have compositions 
fundamentally different from all meteorites and terrestrial basalts. The lunar rocks 
are anhydrous and without ferric iron. Amounts of titanium as high as 7 wt. percent 
suggest either extreme fractionation of lunar rocks or an unexpected solar 
abundance of titanium. The differences in compositions of the known, more 
“primitive” rocks in the planetary system indicate the complexities inherent in 
defining the solar abundances of elements and the initial compositions of the Earth 
and Moon. [This paper is reprinted from Science, v. 167, p. 527-528, 1970.] — 
Authors’ abstract 


Engel, Celeste G. See Engel, A. E. J. 05701 
Epstein, Samuel. See Sheppard, Simon M. F. 05395 


05702 Epstein, Samuel; Taylor, Hugh P., Jr. The concentration and isotopic composition 





of hydrogen, carbon and silicon in Apollo 11 lunar rocks and minerals, in Apollo 11 
Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: 
New York, and Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta 
Supp. 1), p. 1085-1096, illus., tables, 1970. 


Total hydrogen from lunar soil and breccia is about 34 and 58m moles per g, 
respectively. Lunar H-gas is extremely depleted in deuterium relative to mean ocean 
water. This low concentration of D could be due to contamination by terrestrial 
water. Material balance calculation indicates a still lower D concentration; therefore, 
it is of solar wind origin. A third to a fifth of the total hydrogen is in water, and its D 
concentration is much higher than that in the gas. The D:H ratio of both H, gas and 
associated water can be accounted for by cross-contamination between solar wind H 
and terrestrial water. Carbon concentrations are 143 and 262 ppm and 6 values are + 
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18.6 and + 10.8 in the soil and breccia, respectively. Carbon thus is enriched in C-13 
relative to terrestrial carbon. The Si-30:Si-28 ratios are similar to terrestrial rocks. 
There is a consistent pattern of relative Si-30 enrichment in the order clinopyroxene- 
plagioclase-cristobalite. Si-30 is distinctly enriched in lunar soil and breccia relative 
to terrestrial rocks. — DBV 


Epstein, Samuel. See Taylor, Hugh P., Jr. 05740 
Eugster, O. See Tera, F. 05742 


05233 Evans, David M. The Denver area earthquakes and the Rocky Mountain Arsenal 


disposal well, in Engineering seeney — The works of man: Geol. Soc. America 
Eng. Geology Case Histories, no. 8, p. 25-32, illus., table, 1970. 


During 1961 a deep well was drilled at the Rocky Mountain Arsenal northeast of 
Denver, Colorado, to dispose of contaminated waste water. The well is bottomed in 
75 feet of high-fractured Precambrian gneiss. Since March 1962 when pressure 
injection of waste water into the Precambrian rock was begun, 710 Denver-area 
earthquakes have been recorded. The majority had epicenters within a 5-mile radius 
of the well. The volume of fluid and pressure of fluid injection appear to be directly 
related to the frequency of earthquakes. Evidence also suggests that rock movement 
is due to the increase of fluid pressure within the fractured reservoir and that open 
fractures may exist at depths greater than previously considered possible. — from 
Author’s abstract 


Evans, Gomer E. Proposed plotter applications for groundwater engineers [abs. }: 
Water Well Jour., v. 24, no. 9, p. 56, 1970. 


Evensen, N. M. See Murthy, V. Rama. 05727 
Ewing, Maurice. See Kuo, J. T. 05622 
Ewing, Maurice. See Latham, G. V. 05774 
Fairhurst, C. See Wawersik, W. R. 05606 


05352 Fellows, Larry D. Geologic map of the Galloway quadrangle, Greene County, 


Missouri: Missouri Geol. Survey and Water Resources Geol. Quad. Map Ser., no. 5, 
scale 1:24,000, sections, 1970. 


Feray, Dan E. See Renfro, H. B. 05684 


05638 Ferguson, Laing. ‘Armored snowballs” and the introduction of coarse terrigenous 


material into sea-ice: Jour. Sed. Petrology, v. 40, no. 3, p. 1057-1060, illus., 1970. 


‘“‘Moated ice mounds”’ (mounds of ice several feet in diameter and surrounded by 
pebble-studded moats) were found on the ice of Greely Fiord, Ellesmere Island, near 
its precipitous north shore. These are interpreted as the result of the melting of 
‘armored snowballs” which were formed by fragments of rock or ice falling from the 
high cliffs, gathering snow by accretion during their descent of the scree, and 
acquiring a final coating or armor of shingle when crossing the beach before rolling 
out onto the ice of the fiord. Insolation causes the coating of pebbles to slough off 
and melt their way into the ice to form the moat around the ice mound. The 
phenomenon offers an additional mechanism for the introduction of coarse and 
perhaps very angular terrigenous material into sea ice. — Author’s abstract 


Ferrell, Ray E., Jr. See Brooks, Robert A. 05662 
Ficklin, W. H. See McCarthy, J. H., Jr. 05571 


05703 Fields, P. R.; Diamond, H.; Metta, D. N.; Stevens, C. M.; Rokop, D. J.; Moreland, P. 


E. Isotopic abundances of actinide elements in lunar material, in Apollo 11 Lunar 
Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New 
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York, and Oxford, England, ae Press (Geochim. et Cosmochim. Acta Supp. 
1), p. 1097-1 102, illus., table, 1970. 


The abundances of uranium and thorium were measured mass spectrometrically as 
0.59 + 0.02 ppm and 2.24 + 0.06 ppm, respectively, in the fines of Apollo 11 bulk 
sample. The ratio U-235:U-238 was 0.007258 + 0.000016, in agreement with 
terrestrial uranium. The following upper limits were set: U-236:U-238 < 3 x 10°, Pu- 
239 < 1 x 10° ppm, Pu-244 < 9 x 10°! ppm and Cm-247 < 1.25 x 10° ppm. No 
unusual alpha-particle or spontaneous-fission activity was found. The search for 
transactinide nuclides is continuing. — Authors’ abstract 


05651 Figueroa Vega, German Efrain. Relaciones volumétricas para algunos acuiferos 


semiconfinados [Volumetric relations for some semiconfined aquifers]: Ingeneria 
Hydraul. México, v. 24, no. 2, p. 205-206, illus., 1970. 


The author uses an example of a horizontal aquifer, homogeneous and isotropic, 
confined above and below by unconsolidated strata of constant thickness, and with 
aquifers beyond these strata confined by the outer surfaces of the system. Water 
drawn from the central aquifer moves through it and partly through the outer ones. 
Mathematical calculations of time, volume and storage coefficient relationships show 
that over long periods of time the total volume taken from each aquifer can be 
represented by a linear function of time, and the ratios between total volumes carried 
by them are practically constant, and that for fairly long periods the total volume 
from each aquifer is calculated by distributing the total volume from the system in a 
manner proportional to the storage coefficients of the aquifers. — EH 


Fireman, E. L. See Fleisher, R. L. 05338 
Fireman, E. L. See D’Amico, J. 05698 
Fisher, W. L. See McGowen, J. H. 05472 


05208 Fite, L. E.; Wainerdi, R. E. Automated nuclear activation analysis in geochemistry: 


Minerals Sci. and Eng., v. 2, no. 3, p. 3-16, illus., tables, 1970. 


Nuclear activation provides a sensitive, non-destructive method for analysis of 
minor, trace, and shesnce elements. Automation of the technique and use of 
computers for data interpretation permit routine analysis of greater numbers of sam- 
les. With development of lithium-drifted germanium detectors, applications have 
come more practical. The theory of neutron activation analysis is briefly outlined, 
and procedures for employing the technique are discussed. The automated activation 
analysis systems, developed for use with large numbers of similar samples, and small 
systems, developed for in situ geochemical analysis, are described; and limitations of 
both are discussed. Analysis by inelastic scattering, capture gamma-ray, cyclic 
activation, and decay activation are described. A few applications of nuclear 
activation analysis to geochemical problems are presented. — from Authors’ abstract 


05563 Fleischer, Michael. Summary of the literature on the inorganic geochemistry of 


mercury, in Mercury in the environment: U.S. Geol. Survey Prof. Paper 713, p. 6-13, 
53-59, tables, 1970. 


This article discusses abundance, distribution and geochemical characteristics of 
mercury and includes, in 16 tables, analyses of its content in various types of rocks. 
Hg content ranges from several hundred ppb in deep-seated eclogites and kimberlites 
and alkalic rocks to generally < 200 ppb in sedimentary rocks and soils. In some 
areas, notably the Crimea and Donets Basin, all types of rocks have an exceptionally 
high content. Coals have high values where closely associated with Hg 
mineralization. Most natural waters contain from tenths of a ppb to a few ppb, 
whereas Hg content is said to increase with the amount of suspended matter. Some 
hot springs have a high content. The annotated bibliography contains references 
published chiefly from 1960-1970. — EH 


05338 Fleisher, R. L.; Lifshin, E.; Price, P. B.; Woods, R. T.; Carter, R. W.; Fireman, E. L. 


Schenectady meteorite: Icarus, v. 12, no. 3, p. 402-406, illus., 1970. 
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upp. 

- The Schenectady meteorite fell on 14 April 1968. The exterior of the single stone of 
mass 283.3 gm consists primarily of a dull, black fusion crust, plus a fracture surface 
that was apparently produced by breakup in the atmosphere. Measurements of the 


bulk densities of cosmic-ray tracks in olivine and pyroxene crystals at four positions in the 

with meteorite, together with a measured cosmic-ray exposure time of 31 million years, 

Pu- are evidence that the specimen came from a depth between 4 and 9 cm in a pre- 

No atmospheric body of greater than 20-cm radius. The U-He and the K-Ar ages, 4.1 and 

for 4.35 b.y., respectively, indicate that the meteorite underwent very little heating in 
space. — from Authors’ abstract 

*ros 05579 Flemal, Ronald C. Experimentally induced variation and the environmental 

eria significance of corrensite: Illinois Acad. Sci. Trans., v. 63, no. 2, p. 178-188, illus., 
tables, 1970. 

Dic, Clay minerals of the corrensite type [in the broad sense, a regularly interstratified 


vith expansible combination of various 14-angstrom clay minerals] present some 
particular problems in the identification of the components. Choice of a reflection or 


iter 

es. combination of reflections from which unit basal spacings are calculated, choice of 
ow method of heat application, and history of the specimen before analysis may each 
be induce large variations in the X-ray properties of corrensite. The ubiquitous 
ied association of sedimentary corrensite with saline environmental indicators and the 
me absence of corrensite in the sediment loads of modern streams implies that 
na sedimentary corrensite is always a diagenetic product of saline conditions. — 


Author’s abstract 


05214 Fleming, Henry S.; Cherkis, Norman Z.; Heirtzler, James R. The Gibbs Fracture 
Zone — A double fracture zone at 52°30’ N. in the Atlantic Ocean: Marine Geophys. 
Researches, v. 1, no. |, p. 37-45, illus., 1970. 


A bathymetric survey of the offset in the Mid-Atlantic Ridge crest at approximately 
53° N. revealed an east-west offset of 190 nautical miles and north-south offset of 75 
y: nautical miles. The offset is filled with two valleys separated by a sill below 1900 fm. 
The valleys trend approximately 95° east of north and are inconsistent with spreading 
poles calculated for the north Atlantic. Their trends have been used by earlier 


of authors to calculate poles of rotation. It is proposed to name the offset the Gibbs 
of Fracture Zone after the ship that made the survey. — Authors’ abstract 

l- 

e 05674 Ford, Trevor D.; Breed, William J. Tadpole holes formed during desiccation of 
i, overbank pools: Jour. Sed. Petrology, v. 40, no. 3, p. 1044-1045, illus., 1970. 

n 

i] An example of tadpole holes formed during the desiccation of a silt-floored pool in 
of the overbank part of a stream course in Nankoweap Canyon, Grand Canyon, is 
C descrived. The origin as well as the significance of these structures in the interpr- 
r etation of past sedimentary features is discussed. — Authors’ abstract 


05577 Fortescue, J. A. C. A research approach to the use of vegetation for the location of 
f mineral deposits in Canada: Taxon, v. 19, no. 5, p. 695-704, illus., 1970. 


Two aspects of a systematic approach to biogeochemical prospecting research are 
outlined and discussed, using Canadian mineral deposits as examples: |) establish- 
‘ ment of a reliable technique for systematic collection and display of like sets of 
geochemical data from landscapes; 2) setting up of a series of projects at several 
distinct levels of intensity, so that sets of data obtained at any one level are 
comparable. The data collection technique is based on four interrelated concepts: 
Site Set (a module of 15 sample points at a chosen site); Batch (collection of samples 
of the same material from each sample point); Graph Panel (on which are plotted the 
chemical data for an element in samples comprising each batch); Scan Sheet (on 
which graph panels of a number of batches are reduced in size and combined in 
columns and rows). Four levels of intensity are defined: Quick Projects, Visits, Pilot 
Projects, Main Projects. — VMJ 


Foscolos, Anthony E, See Barshad, Isaac. 05411 





Fowler, G. A. See Griggs, G. B. 05654 
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Fox, S. W. See Hare, P. E. 05754 
Francheteau, Jean. See Sclater, John G. 05478 


Frank, D. J.; Sackett, W.; Hall, R.; Fredericks, A. Methane, ethane, and propane 
concentrations in Gulf of Mexico: Am. Assoc. Petroleum Geologists Bull., v. 54, no. 
10, p. 1933-1938, illus., table, 1970. 


Concentrations of the low-molecular-weight hydrocarbons in the Gulf of Mexico 
were measured. The ranges of methane, ethane, and propane were found to be (6- 
125) xX 10%, (1.6-37.3) x 10%, and (1.2-38.6) X 10*ml/liter seawater, respectively, 
for depths ranging from zero to 3,742 m. For a given water column these values were 
found to be in the same range as, but more variable than, those previously reported. 
These results suggest that one method of offshore petroleum-seep detection is to 
survey and map the concentrations of hydrocarbons in near-bottom waters. — 
Authors’ abstract 


05675 Frankenberg, Dirk; Giles, Robert T. Acid treatment of organic materials and the 


removal of calcium carbonate: Jour. Sed. Petrology, v. 40, no. 3, p. 1046-1048, 
tables, 1970. 


Acid treatment alters the carbon content of organic materials. An analysis of the 
effect of various concentrations of various acids on the carbon content of 
benzenesulfonamide, crab muscle, and salt marsh grass indicates that 5 percent 
hydrochloric acid is an appropriate treatment for removing calcium carbonate from 
organic materials. — pie ss abstract 


05265 Franklin, A. G. Suggested method for aerial photo interpretation for engineering 


reconnaissance, in Special procedures for testing soil and rock for engineering 
purposes (5th edition): Am. Soc. Testing and Materials Spec. Tech. Pub. 479, p. 36- 
42, ilius., 1970. 


The use of airphotos in evaluation of engineering characteristics of soil and rock is 
based on interpretation of the geologic processes at work. Skillful interpretation can 
give a great deal of information on types of soils and rocks, boundaries, drainage or 
seepage, landslide susceptibility, attitude of bedrock layers, faults, permafrost, and so 
forth. Kinds of photographs used by a soil or rock engineer, and the techniques for 
using them, landforms of constructional and erosional origin, and use of stereoscopes 
for interpretation are discussed. Sources of types of airphotos are given. — ESL 


Frazier, Gerald A.; Roberts, John E. A mathematical approach to the influence of 
ae formations on seismic motions — UCRL-50896: Springfield, Va., 
learinghouse Federal Sci. and Tech. Inf., 36 p., illus., 1970. 


We developed a mathematical approach for analyzing the influence of geological 
formations on seismic motions. The time-dependent behavior of the geological 
formations was obtained by a modal analysis in which the complexities of the 
formations can be treated on a time-independent basis. The amplifications of 
sinusoidal motions by a single-layered alluvial plain was calculated as a simple 
illustrative example. — Authors’ abstract 


Fredericks, A. See Frank, D. J.05181 
Fredriksson, K. See Reid, Arch M. 05313 


05526 Freeze, R. Allan. Applications of groundwater simulation to hydrologic response 


modelling [abs.]: Water Well Jour., v. 24, no. 9, p. 54-55, 1970. 


Frenette, Marcel. See Desaulniers, G. 05244 


05322  Frerichs, William E. Paleobathymetry, paleotemperature, and tectonism: Geol. 


Soc. America Bull., v. 81, no. 11, p. 3445-3452, illus., 1970. 
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Paleobathymetric trends of Cenozoic sedimentary sections from widely separated 
geographic areas show striking similarities. In areas examined, early and middle 
Eocene and middle Oligocene to middle Miocene ages are intervals of deeper water 
sedimentation and warm oceanic temperatures. Late Eocene to early Oligocene and 
the late Miocene to Holocene ages are intervals of shallow-water deposition, colder 
oceanic temperatures, and glaciation. Some large-scale tectonic cycles, possibly 
related to convection cells and a phase change, may be responsible for these 
observed trends. — Author’s abstract 


05588 Friedman, Don G. Computer simulation of the earthquake hazard, in Geologic 


hazards and public problems (R. A. Olson and M. M. Wallace, editors) — [U.S.] 
Office Emergency Preparedness, Region 7, Conf., San Francisco, Calif., 1969, Froc.: 
Washington, D.C., U.S. Govt. Printing Office, p. 153-181, illus., tables [1970]. 


This report describes current research on the use of computer simulation in studying 
earthquake hazard as it relates to insurance operation. To examine the feasibility of 
this approach a test study was made of the San Francisco Bay area, which was divided 
into grid areas of 36 sq mi each. Variables of local ground conditions, earthquake 
intensity, and epicentral location for a series of past earthquakes in the area were 
combined to obtain earthquake shock pattern printout maps. Other input included 
variables concerned with insurance properties. Simple assumptions on damage 
expectancies were obtained from which risk could be computed for insurance 
purposes. — EH 


05669 Friedman, Gerald M.; Gavish, Eliezer. Chemical changes in interstitial waters from 


sediments of lagoonal, deltaic, river, estuarine, and salt water marsh and cove 
environments: Jour. Sed. Petrology, v. 40, no. 3, p. 930-953, illus., tables, 1970. 


At each station in the above environments, values of Eh and pH in cores are lower in 
interstitial waters than in the overlying waters. In lagoonal and river delta cores, and 
in a core taken from the mouth of the river estuary, the chlorinity is higher in 
interstitial waters than in overlying waters. However, four miles upstream in the river 
estuary the changes are reversed, and the chlorinity in the interstitial waters is lower 
relative to overlying waters. In salt water marsh and cove environments, chlorinity 
above and below the water-sediment interface is for the most part the same. The 
Ca/Cl ratio is higher and the Mg/Cl, K/Cl, Na/Cl, and Sr/Cl ratios are lower in 
interstitial waters than in overlying waters for all environments studied regardless of 
increase or decrease of chlorinity below the water-sediment interface. Biological 
processes cause the decrease in Eh and pH below the interface. — from Authors’ 
abstract 


05704 Friedman, Irving; Gleason, J. D.; Hardcastle, K. G. Water, hydrogen, deuterium, 


carbon and C" content of selected lunar material, in Apollo 11 Lunar Sci. Conf., 
Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, and 
Oxford, England, oo Press (Geochim. et Cosmochim. Acta Supp. |), p. 1103- 
1109, illus., table, 1970. 


The water content of the breccia is 150-455 ppm, with a 5D from -580 to -870 per 
mil. Hydrogen gas content is 40-53 ppm with a 65D of -830 to -970 per mil. 
Contamination by earth water is thought to be low, but formation of water by solar 
wind protons is postulated. The isotopic equilibration of hydrogen gas with lunar 
water is possible. On heating in vacuum, 79-140 ppm CO, were evolved, with 6C" = 
+2.3 to +5.1 per mil and 8O0'* = 14.2-19.1 per mil. Non-CO, carbon is 22-100 ppm, 
6C'8 = -6.4 to -23.2 per mil. Lunar dust contains 810 ppm H,O (D = 80 ppm) and 
188 ppm total carbon (6C' = -17.6 per mil). Carbon is present as CO, and probabiy 
as carbides and elemental carbon. Differences in carbon isotopic composition found 
by different investigators may be due to inhomogeneous distribution of different 
forms of carbon with different 6C'* values. — Authors’ abstract 


Friedman, M. See Perkins, R. D. 05605 


05199 Friedman, Melvin; Logan, John M. Microscopic feather fractures: Geol. Soc. 


America Bull., v. 81, no. 11, p. 3417-3420, illus., table, 1970. 
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Certain microfractures adjacent to faults in experimentally deformed cylinders of 
Westerly Granite form as a result of shear displacement along the primary fault, and 
they are oriented consistently relative to the fault surface. These fractures are 
described in detail because they are: (a) symptomatic of a homogeneous state of 
stress in the region of the fault at the time of faulting; (b) criteria to demonstrate that 
shear displacement has occurred along a fault; and (c) criteria to establish 
unequivocally the sense of shear. — Author’s abstract 


05560 Fritz, Madeleine A. Pennsylvanian Bryozoa (Ectoprocta) from the Tellevak 


Limestone, northwestern Ellesmere Island, Arctic Canada [with French abs.], in 
Contributions to Canadian paleontology: Canada Geol. Survey Bull. 187, p. 67-77, 
illus., tables, 1970. 


One species of cyclostome [Eridopora sp.] and seven species of cryptostomes (six 
new) [of the genera Fenestella, Polypora, Septopora, Ascopora, Rhombopora] are 
described from the Tellevak Limestone, a back-reef, lagoonal deposit of 
Pennsylvanian age in northwestern Ellesmere Island, Arctic Canada. The fauna 
shows affinities with the Moscovian of the U.S.S.R. and the Atokan of the mid- 
continental United States. — Author’s abstract 


05226 Fritz, P.; Smith, D. G. W. The isotopic composition of secondary dolomites: 


Geochim. et Cosmochim. Acta, v. 34, no. 11, p. 1161-1173, illus., tables, 1970. 


The C-13 contents of secondary dolomites from various localities in Europe, Canada 
and the Pacific are very constant within individual deposits and generally fall into the 
upper range of values obtained from associated limestones. Petrographic evidence 
indicates precipitation of these dolomites from solution and constant C-13/C-12 
ratios suggest that isotopic equilibrium existed during their formation. There is 
relatively little difference between isotopic composition of the dolomite and calcium 
carbonate, indicating that isotopic composition of dolomites was determined by an 
isotopic equilibrium different from the extrapolated dolomite-water equilibrium. It is 
proposed that secondary dolomites precipitated as protodolomites and that their 
oxygen isotopic composition was controlled by protodolomite-water fractionation. 
Isotopic difference between protodolomite and CaCO; is considerably smaller than 
that between dolomite (extrapolated ) and water. -— from Authors’ abstract 


05558 Fritz, W. H.; Kindle, C. H.; Lespérance, P. J. Trilobites and stratigraphy of the 


Middle Cambrian Corner- -of-the- Beach Formation, eastern Gaspé Peninsula, 
Quebec [with French abs.], in Contributions to Canadian paleontology; Canada 
Geol. Survey Bull. 187, p. 43-58, illus., 1970. 


The upper 170 feet of the Corner-of-the-Beach Formation outcrops about 6 miles 
northwest of Percé, Quebec. This formation was previously assigned by Kindle to 
the late Lower(?) Cambrian. A study of recently collected trilobites indicates that 
the exposed, fossiliferous part of the formation belongs to the late Middle Cambrian 
Bolaspidella Zone, and that the upper, barren beds must belong to the same zone or 
to the early Upper Cambrian Dresbachian Stage. New species described are 
nim primicaudus, Modocia supera, and Spencella punctata. — Authors’ 
abstract 


05245 Fiihrbéter, Alfred. Formation of dunes and antidunes in open channels — Discus- 


sion [of paper 7056 by Taizo Hayashi, 1970]: Am. Soc. Civil Engineers Proc., v. 96, 
Jour. Hydraulics Div.,no. HY 11, p. 2385-2388, illus., 1970. 


Paper 7056 was published ibid., no. HY 2, p. 357-366, 1970; see Abs. North 
American Geology, July 1970. 


Fujita, H. See Reid, Arch M. 05313 


05705 Funkhouser, J. G.; Schaeffer, O. A.; Bogard, D. D.; Zahringer, J. Gas analysis of 


the lunar surface, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, 
Chemical and isotope analysis: New York, and Oxford, England, Pergamon Press 
(Geochim. et Cosmochim. Acta Supp. 1), p. 1111-1116, illus., table, 1970. 
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The rare gas analysis of the lunar surface has lead to important conclusions 
concerning the Moon. The large amounts of rare gases found in the lunar soil and 
breccia indicate that the solar atmosphere is trapped in the lunar soil as no other 
source of such large amounts of gas is known. The cosmogenic products indicate that 
the exposure ages of the seventeen lunar rocks measured vary from 20 to 400 million 
years with some , ay. 3g of the ages. The most striking feature is the old potassium- 


argon age which for the fourteen rocks analyzed varies from 2.5 to 3.8 billion years. 
It is concluded that Mare Tranquillitatis crystallized about 4 billion years ago from a 
molten state produced by a large meteorite impact or volcanic flow. — Authors’ 
abstract 


05429 Funkhouser, John W. Geology in the community college [abs. }: Virginia Jour. Sci., 
v. 21, no. 3, p. 133, 1970. 


05430 Funkhouser, John W. The significance of iron sulfides in sediments [abs. ]: Virginia 
Jour. Sci., v. 21, no. 3, p. 133, 1970. 


05659 Gair, Jacob E. Marquette Range field trip guidebook, in Geol. Soc. America field 
trip to Marquette Iron Range, Michigan, Nov. 1970: [n.p.] 27 p., paged separately, 
illus., 1970. 


Five metamorphic zones were crossed on this trip over late middle Precambrian 
rocks between Marquette and Lake Michigamme and the Republic mine area. The 
geology is described for each of 16 stops, including composition, contact relations, 
correlation, deformation, metamorphic grade, mineral assemblages, sedimentary 
structures, igneous intrusives, and types of iron ores. Rock units seen were Kona 
Dolomite, Mesnard Quartzite, and Enchantment Lake Formation, and older 
greenstone Mona Schist; the Jacobsville Sandstone unconformity; Lighthouse Point 
Member of Mona Schist; Abijik Quartzite and Siamo Slate; Negaunee Iron 
Formation and Goodrich Quartzite; interlayered metadiabase sills of the carbonate 
facies Negaunee, its jaspilitic zone and other forms of iron ore; Michigamme Slate, its 
tight folded schist unit and Bijiki Iron-Formation and Clarksburg Volcanics 
Members, and staurolite schist layers. — GDC 


05693 Ganapathy, R.; Keays, Reid R.; Anders, Edward. Apollo |! lunar samples — Trace 
element analysis of a core and the uniformity of the regolith: Science, v. 170, no. 
3957, p. 533-535, table, 1970. 


Four core and soil samples from Apollo 12 are enriched in a number of trace 
elements of meteoritic origin to virtually the same degree as Apollo 11 soil. An 
average meteoritic influx rate of about 4 < 10° gram per square centimeter per year 
seems to be valid for the entire Moon. A sample from a light gray, coarse-grained 
layer in the core resembles lunar basalts in composition, but is enriched by factors of 
10° to 10° in bismuth and cadmium. — Authors’ abstract 


05706 Ganapathy, R.; Keays, Reid R.; Laul, J. C.; Anders, Edward. Trace elements in 
Apollo 11 lunar rocks — Implications for meteorite influx and origin of Moon, in 
Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and 
isotope analysis: New York, and Oxford, England, Pergamon Press (Geochim. et 
Cosmochim. Acta Supp. |), p. 1117-1142, illus., tables, 1970. 


Neutron activation analysis of 12 lunar samples shows that fines and breccias are 
enriched 3- to 100-fold in Ir, Au, Zn, Cd, Ag, Br, Bi, Te, and Tl, and somewhat less in 
Co, Cu, Ga, Pd, Rb, and Cs, relative to Type A and B rocks. Solar wind accounts for 
2 percent of this enrichment; the rest is attributed to admixture of carbonaceous- 
chondrite-like material, corresponding to an average influx rate of 3.8 X 10° g per sq 
cm per yr, which is consistent with observed crater frequency and represents a firm 
upper limit on micrometeorite influx rate. Type A and B rocks are depleted 10- to 
100-fold in Ag, Au, Zn, Cd, In, Tl, and Bi relative to terrestrial basalts and Ti-rich 
gabbro. Depletion of the Pb-In group and other volatiles implies that the Moon 
probably formed as an original Earth satellite. Depletion in Au contradicts the fission 
hypothesis for its origin. The low abundance of nickel-iron in the Moon may be due 
to preferential accretion of metal in the central planet. There appears to be no 
geochemical reason for postulating an exotic origin of the Moon. — BBV 














ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1971 


Gangadharam, Eswara V. See Morrison, George H. 05726 


Ganow, H. C. See Hayes, A. W. 05436 


05707 Gast, P. W.; Hubbard, N. J.; Wiesmann, H. Chemical composition and 


petrogenesis of basalts from Tranquillity Base, in Apollo 11 Lunar Sci. Conf., 
Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, and 
Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1143- 
1163, illus., tables, 1970. 


The chemical composition of rocks from Tranquillity Base show that the igneous 
rocks can be grouped into high Rb and low Rb groups. Both rock types have REE 
abundance patterns with very large Eu anomalies and relatively unfractionated 
trivalent REE abundance patterns. It is suggested that the low Rb groups are 
mesocumulates. The chemistry of the more primitive high Rb igneous rocks can be 
explained by extensive fractional crystallization of a liquid with a high normative 
plagioclase content. Alternatively, partial melting of a plagioclase, pyroxene, spinel 
mantle could explain the observed composition. Either case requires a lunar crust or 
mantle richer in aluminum, calcium, rare earth elements and barium than chondritic 
meteorites. — Authors’ abstract 


Gates, D. L. Species diversity in statistical stratigraphic analysis [abs.]: Virginia 
Jour. Sci., v. 21, no. 3, p. 133, 1970. 


05590 Gates, George O. Earthquake hazards, in Geologic hazards and public problems 


(R. A. Olson and M. M. Wallace, editors) — [U.S.] Office Emergency Preparedness, 
Region 7, Conf., San Francisco, Calif., 1969, Proc.: Washington, D.C., U.S. Govt. 
Printing Office, p. 19-52, illus. [1970]. 


This report deals with potential damage to man and structures in major urban areas 
of the western United States from movements along faults, seismic shocks or ground 
failure in the form of land sliding or spreading, liquefaction, differential subsidence 
or uplift, and ground cracking. Areas with histories of strong earthquakes or located 
on or near an active fault, or segment of a fault, are most susceptible to earthquake 
damage, especially if underlain by young, soft, water-saturated sediments. The 
sy setting, propinquity to faults and history of earthquake activity are discussed 
or San Francisco, Los Angeles, Salt Lake City, Portland, Seattle, and the southern 
coastal area of Alaska, and also the type of earthquake damage which could occur in 
each area. — EH 


Gavish, Eliezer. See Friedman, Gerald M. 05669 


Gehrke, Charles W.; Zumwalt, Robert W.; Aue, Walter A.; Stalling, David L.; 
Duffield, Alan; Kvenvolden, Keith A.; Ponnamperuma, Cyril. Carbon compounds in 
lunar fines from Mare Tranquillitatis — [Pt.] 3, Organosiloxanes in hydrochloric acid 
hydrolysates, in Apollo |1 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, 
Chemical and isotope analysis: New York, and Oxford, England, Pergamon Press 
(Geochim. et Cosmochim. Acta Supp. |), p. 1845-1856, illus., 1970. 


The hydrochloric acid hydrolysates of the lunar fines were examined by gas-liquid 
chromatography for compounds which could be esterified with n-butanol X 3 N HCI 
and (or) trifluoroacetylated with trifluoroacetic anhydride. Gas-liquid 
chromatography combined with mass spectrometry indicated the presence of 
siloxanes in the acid hydrolysates at levels of 35-50 ppm based on the hydrogen flame 
response to standard amino acid N-trifluoroacetyl n-butyl ester derivatives. None of 
the common amino acids were detected in the lunar fines. — Authors’ abstract 


Geiss, J. See Eberhardt, P. 05699 
Gerard, Jesse T. See Morrison, George H. 05726 


05365 Gerhard, Lee C.; Chase, Ronald B.; Lewis, John H. Second day’s road log — Canon 


City, Fairplay and Breckenridge, in Dakota and related rocks of the Front Range — 
Guidebook issue: Mtn. Geologist, v. 7, no. 3, p. 228-242, illus., 1970. 
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Northwest from Canon City on the second day, the road follows a valley cut into the 
Pennsylvanian Fountain Formation, exposing Paleozoic sequences resting on 
Precambrian crystalline rocks; then by the Skyline Hogback Drive, and along the 
Paleozoic-Dakota boundary of the Front Range in South Park, over Boreas Pass to 
Breckenridge. The road log, with geologic sketch map, notes the various formations, 
intrusions, Tertiary volcanics, structural features, mineral assemblages, old mines, 
weathering, and some glacial features. — GDC 


05391 Gernant, Robert E. Paleoecology of the Choptank Formation (Miocene) of 
Maryland and Virginia: Maryland Geol. Survey Rept. Inv. 12, 90 p., illus., tables, 
1970. 


The section on stratigraphy discusses the correlation, geographic distribution, 
relationships, and nomenclature. Subdivisions of the Choptank are here named: 
Calvert Beach, Drumcliff, St. Leonard, Boston Cliffs, and Conoy Members. The 
“‘North Keys Sand” is considered to be oxidized Choptank Formation. The formation 
accumulated primarily in inner shelf marine environments. Known and inferred 
ecological information on Foraminifera, Ostracoda, Gastropoda, and Bivalvia is 
tabulated, and a size-frequency study of selected bivalves is diagrammed, followed by 
orientation data and interrelationships of Choptank organisms. The paleosynecology 
of the five members is discussed. Origin of the major shell beds by passing marine 
swells is suggested, and the depositional history of the formation is reviewed. Two 
appendices describe outcrops and list the foraminifera and ostracodes in Choptank 
samples. — ESL 


05209 Ghisler, M. Pre-metamorphic folded chromite deposits of stratiform type in the 
early Precambrian of West Greenland [with German abs.]: Mineralium Deposita, v. 
5, no. 3, p. 223-236, illus., tables, 1970. 


Low-grade chromite deposits at Fiskenaesset, West Greenland, occur in 0.5-20 m 
wide horizons in anorthosites which represent the main component of an original 
layered intrusion, the Fiskenaesset complex. An exposed length of 126 km of this has 
been mapped, forming conformable stratigraphic horizons in the early Precambrian 
gneiss basement. The pre-metamorphic chromite deposits have been affected by at 
least two major phases of folding and metamorphism, but magmatic features are still 
recognizable. Mineralogical data on the chromite are given together with the 
petrography of the chromitite. The primary magmatic and secondary metamorphic 
features of the Fiskenaesset deposits are described and discussed in relation with 
similar chromite deposits of stratiform type elsewhere in the world. — Author’s 
abstract 


05294 Gibbons, R. V.; Papezik, V. S. Volcanic rocks and arsenopyrite veins of the 
Moreton’s Harbour area, Notre Dame Bay, Newfoundland [with French abs. ]: Geol. 
Assoc. Canada Proc., v. 22, p. 1-9, illus., tables, 1970. 


The Moreton’s Harbour area in the northwestern part of New World Island, 
Newfoundland, is underlain predominantly by basic lavas and volcanic clastic rocks 
of Middle Ordovician age. The volcanic rocks are cut by numerous basic to acidic 
dykes. Many fractures, particularly in the acidic dykes, are filled with thin quartz 
veins containing arsenopyrite, pyrite, and, locally, stibnite; some of the veins were 
mined for their low gold content at the turn of the century. The basic dykes are 
believed to be feeders of the volcanic pile. The acidic dykes and possibly the veins 
are related to an intrusive pluton of possible Early Devonian age, postulated to 
underlie the area at a variable but shallow depth. The formation of arsenopyrite in 
the veins may have begun at about 600°C and continued to about 380°C, under a 
pressure of approximately 1500 bars or less. — Authors’ abstract 


Gibson, E. K. See Moore, C. B. 05725 


05381 Gieger, Ronald M. Quitman Mountains intrusion, in Geology of the southern 

Quitman Mountains area, Trans-Pecos Texas — S.E.P.M. Permian Basin Sec., 1970 
Biennial Field Trip, Symposium and Guidebook: Soc. Econ, Paleontologists and 
Mineralogists Permian Basin Sec. Pub. 70-12, p. 100-103, illus., 1970. 
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The Quitman Mountains intrusion is a differentiated body which was emplaced in 05 
several stages. The various stages can be recognized outwardly by color differences 
due to weathering and internally by mineralogical variations. The activation of the 
magma and location of intrusion is believed to have been controlled by Basin and 
Range faulting and related jointing. — Author’s summary 


Giese, Egon. See Gourlay, Michael R. 05240 


05497 Giese, G. L.; Hobba, W. A., Jr. Water resources of the Champlain-Upper Hudson 
basins in New York State: Albany, N.Y., New York State Office Plan. Coordination, 
153 p., illus., tables, 1970. 


The Lake Champlain-Upper Hudson region is underlain by crystalline rocks, but they 
are at or near the surface only in the Adirondack highlands; in other places 
sedimentary rocks or unconsolidated deposits overlie the crystalline rocks. The 
valley-fill deposit of the Glens Falls area is the largest aquifer with yields averaging 67 
gpm, but are as much as 400 gpm from properly constructed wells. Bedrock ts most 
productive where it constitutes an artesian system in the Plattsburgh area, where 
wells yield an average of 35 gpm, but may yield as much as 200 gpm. Chemical 


quality of waters is generally good or excellent; high hardness and alkalinity are 05! 
problems sometimes found in the eastern and northern sections. — from Authors’ 
abstract 


Gilchrist, H. G. See Brawner, C.O. 05517 
Giles, Robert T. See Frankenberg, Dirk. 05675 
Giletti, Bruno J. See Zartman, Robert E. 05194 
Gill, Allan. See Hunkins, Kenneth. 05634 


05649 Gill, J. E. Further notes on the deformation of sulfides: Econ. Geology, v. 65, no. 5, 
p. 579-582, illus., 1970. 


Results of recent triaxial compression experiments on sulfides, performed in the 
laboratories of the Technische Hochschule Aachen (Siemes, 1967; Saynisch, 1967; 
Lang, 1968), show that galena, sphalerite and chalcopyrite can be made to flow 05° 
plastically under ordinary laboratory temperatures if the confining pressure is above 
300 bars for galena and above 1,000 bars for sphalerite and chalcopyrite. These 
results are used with those obtained from intrusion experiments at McGill University 
(see Gill, 1968) to arrive at a view of the behavior of each of these sulfides when 
stressed at various depths within the outer part of an average continental crust. This 
leads to a consideration of textural changes expectable as a result of mechanical 
deformation of sulfide orebodies including these minerals. The results would depend 
on the composition and texture of the original ore, and could differ markedly 
because of differences in confining pressure (depth), stress differente, strain rate or 
temperature. — Author’s abstract 


05388 Gillespie, J. M. Mammoth hair — Stability of a-keratin structure and constituent 
proteins: Science, v. 170, no. 3962, p. 1100-1102, illus., table, 1970. 


Hair from a woolly mammoth (Mammuthus primigenius, age about 32,000 years) 
retains the ordered structure characteristic of a a-keratins, but the proteins of this 
hair differ in composition from and are smaller than similar proteins isolated from 
other keratins, for example, elephant hair. It is suggested that these changes have 
been caused by limited proteolysis. — Author's abstract 


05432 Glass, F. R., Jr.; Lowry, W. D. Tectonic erratics near Christiansburg, Virginia 057 
[abs. ]: Virginia Jour. Sci., v.21, no. 3, p. 133, 1970. % 


05433 Glassen, Robert C. The geomorphology of Fire Island, New York [abs.]: Virginia 
Jour. Sci., v. 21, no. 3, p. 134, 1970. 


Gleason, J. D. See Friedman, Irving. 05704 
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05550 Gluskoter, Harold J.; Hopkins, M. E. Distribution of sulfur in Illinois coals, in 
Depositional environments in parts of the Carbondale Formation, western and 
northern Illinois — Francis Creek Shale and associated strata and Mazon Creek biota 
— Geol. Soc. America, Coal Geology Div., Ann. Field Trip, Milwaukee, Wis., 1970: 
Illinois Geol. Survey Guidebook Ser. 8, p. 89-95, illus., 1970. 


Growing public concern with air quality problems has intensified research on sulfur 
in coal, including the mode of occurrence of sulfur varieties, removal of part of the 
pyrite by preparation techniques, and removal of SO, from power plant effluent. 
Sulfur occurs in organic combination, as sulfate, and as sulfide minerals. Iron sulfate 
increases rapidly as the sample is exposed to weathering. The sulfur content of 
Illinois coals based on 474 chemical analyses is reviewed. Sulfur in vitrain, clarain, 
and fusain bands, and its vertical distribution within the seam, are discussed. Four 
areas of low-sulfur coal in southern Illinois occur where coal is overlain by a thick 
gray shale, whose 20-ft isopach corresponds to the two-percent sulfur boundary. 
Pyritic sulfur in the No. 2 Coal ranges widely between samples, but sulfur content is 
related to other factors also. Possible explanations for pyrite variation are discussed. 
SL 


05175 Goldberg, Edward D. The chemical invasion of the oceans by man, in Global 


effects of environmental pollution — Am. Assoc. Adv. Sci. Symposium, Dallas, Tex., 
1968 (S. F. Singer, editor): New York, Springer-Verlag, and Dordrecht-Holland, D. 
Reidel Publishing Co., p. 179-185, table, 1970. 


The alteration of the chemical composition of the oceans by man is proceeding at an 
ever increasing rate due to rises in population and in industrialization over the world. 
In some instances the activities of society are increasing the levels of substances in 
sea water; in others, materials foreign to the oceanic realm are being introduced. An 
understanding of how the oceans may be modified can be found in considerations of 
the oceans as a chemical system. The characteristics of marine chemical reactions — 
the sites of the processes, their time constants, and the nature of the reactants — are 
considered along with the routes of transport of materials from the continents to the 
oceans. — Author’s abstract 


Goldberg, Edward D. See Bernat, Michel. 05601 


05708 Goles, Gordon G.; Randle, Keith; Osawa, Masumi; Schmitt, Roman A.; Wakita, 


Hiroshi; Ehmann, William D.; Morgan, John W. Elemental abundances by 
instrumental activation analyses in chips from 27 lunar rocks, in Apollo 11 Lunar Sci. 
Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, 
and Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 
1165-1176, tables, 1970. 


Analyses of 27 chips from lunar rocks by instrumental activation techniques 
provided data on Si, Ti, Al, Fe, Mg, Ca, O, Na, Ba, La, Ce, Sm, Eu, Tb, Ho, Yb, Lu, 
U, Zr, Hf, Ta, Mn, Cu, Co, Sc, V and Cr. These abundances may be used to comment 
on the merits of various analytical methods and to survey geochemical characteristics 
of Apollo 11 rocks. We propose on compositional grounds that rocks 10024 and 
10071 should be classified as ‘basalts’ rather than as ‘“‘microgabbros.”” The 
“‘microgabbro” 10050 is compositionally anomalous, with low Fe (in which it resem- 
bles breccias), about 6.5 percent Mg which is the highest Mg content we have 
measured in these materials, and low La and Hf contents. It may be a specimen from 
a geologic unit distinct from that on which Eagle landed. Breccia 10056 is also 
compositionally anomalous, but it resembles “microgabbros” like 10047 closely 
enough so that one need not adduce exotic provenance as an explanation. — 
Authors’ abstract 


05709 Goles, Gordon G.; Randle, Keith; Osawa, Masumi; Lindstrom, David J.; Jérome, 
Dominique Y.; Steinborn, Terry L.; Beyer, Robert L.; Martin, Marilyn R.; McKay, 
Sheila M. Interpretations and speculations on elemental abundances in lunar sam- 
ples, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical 
and isotope analysis: New York, and Oxford, England, agg Press (Geochim. et 
Cosmochim. Acta Supp. 1), p. 1177-1194, illus., tables, 1970. 
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Abundances of silica and 24 elements in Apollo 11 samples are reported and 
interpreted in terms of environmental, paragenetic, and petrogenic problems. 
Reliable limits cannot be set on the meteoritic contamination of lunar soil. A cryptic 
component, probably very ancient, is characterized by use of a mixing diagram. Sim- 
ple one-stage fractionation of plagioclase is not favored as an explanation of Eu 
abundance anomalies. Gold’s model, in which extant igneous rocks were formed 
from “‘soil” as primary material, is shown to be implausible. Relatively low and nearly 
constant Na values are probably related to petrogenesis rather than to volatilization 
during paragenesis. Rock clans probably represent two flow units at the landing site. 
It is argued that the lunar surface, down to tens of kilometers, has been very dry for 
most of its history. An early history of intense surficial heating by compression of 
nebular gases and impact events is outlined. — DBV 


Goodell, H. G. See McGookey, Donald P. 05368 


Goodwin, B. K. Geological endeavors of Virginia’s colleges and universities [abs. ]: 
Virginia Jour. Sci., v.21, no. 3, p. 134, 1970. 


05710 Gopalan, K.; Kaushal, S.; Lee-Hu, C.; Wetherill, G. W. Rb-Sr and U, Th-Pb ages of 


lunar materials, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, 
Chemical and isotope analysis: New York, and Oxford, England, Pergamon Press 
(Geochim. et Cosmochim. Acta Supp. 1), p. 1195-1205, illus., tables, 1970. 


Concentrations of K, Rb, and Sr, and Sr isotopic compositions are reported for six 
samples of lunar crystalline rock, one of microbreccia, and one of fines. Similar 
measurements were made on density fractions from two rock samples. The results 
define isochrons indicating ages of 3,575 and 4,070 m.y. with initial Sr-87:Sr-86 
ratios of 0.6996 and 0.6989, respectively; these are interpreted as the time of 
crystallization, but it is not clear whether the events occurred at significantly 
different times. Lead from the fines is highly radiogenic. Both U-Pb and Th-Pb ages 
are nearly concordant at 4,700 m.y., which is interpreted to mean that the source of 
the lead evolved in an approximately closed, 4,700-m.y.-old system essentially as old 
as the Moon. The lead isotope data exclude a fission origin of the Moon any time 
later than the origin of the solar system, and present severe difficulties for a lunar 
origin of tektites. — DBV 


05454 Gordon, Mackenzie, Jr.; Duncan, Helen M. Biostratigraphy and correlation of the 


Oquirrh Group and related rocks in the — Mountains, Utah, in Upper 
Paleozoic rocks in the Oquirrh Mountains and Bingham mining district: U.S. Geol. 
Survey Prof. Paper 629-A, p. A38-A57, illus., tables, 1970. 


The megafauna collected in this area provide a reasonably accurate basis for dating 
the rocks and a faunal or biostratigraphic framework for correlating the Rogers 
Canyon and Bingham sequences which on a lithologic basis alone would have been 
correlated somewhat differently. The collections, primarily confined to type and 
reference sections of formations in both sequences, are shown in six tables; all but 
one table are arranged in stratigraphic sequence and record distance above the base 
of the formation of the bottom of the unit from which the collection was taken, as 
well as the number of the unit in which it was made. Fusulinids are abundant in some 
beds. A correlation chart of formations in the Great Basin and a register of late 
Paleozoic megafauna collecting localities in the Oquirrh Mts. are included. — VSN 


05398 Goudarzi, Gus H. Geologic map of the Glen Dean quadrangle, Breckinridge and 


Hancock Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-836, scale 
1:24,000, text, 1970. 


Oil and gas have been produced in several fields from Chester rocks in the Glen Dean 
quadrangle; a table summarizes the stratigrapic occurrences of oil and gas and 
production data on each field. Unexploited limestone beds are a possible source of 
crushed rock. - MCM 


05240 Gourlay, Michael R.; Vollmers, Hans; Giese, Egon. Initial instability of fine bed 


sand — Discussion {of paper 7139 by Anthony J. Grass, 1970]: Am. Soc. Civil 
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comer Proc., v. 96, Jour. Hydraulics Div., no. HY 12, p. 2645-2654, illus., table, 
1970. 

Paper 7139 was published ibid., no. HY 3, p. 619-632, 1970; see Abs. North 
American Geology, November 1970. 
Graf, H. See Eberhardt, P. 05699 


05643 Gramley, Richard M. Use of a magnetic balance to detect pits and postmolds: Am. 


Antiquity, v. 35, no. 2, p. 217-220, illus., 1970. 
A magnetic balance with a sensitivity of one gamma (Askania Gf-6) was used 
successfully on the Pagerie Iroqudis Indian site (Late Woodland) in New York state, 
to detect storage pits and clusters of postmolds. — DBV 

Grangaard, O. H., Jr. See Selig, E. T. 05334 

Green, J. H. See Holt, C. L. R., Jr. 05628 

Green, S. J. See Perkins, R. D. 05605 


Green, William Joel. See Schmidt, Norbert O. 05514 


05569 Greeson, Phillip E. Biological factors in the chemistry of mercury, in Mercury in 


the environment: U.S. Geol. Survey Prof. Paper 713, p. 32-34, 66, illus., table, 1970. 
This article describes the flow of mercury through aquatic food chains to man. 
Organic mercury, primarily methyl mercury which is soluble in water, is incorporated 
into the body of an organism, and at critical concentration may be extremely toxic. A 
table is included which gives lethal concentrations of mercury compounds for various 
aquatic organisms and man. A tentative upper limit of 5.0 ppb Hg in drinking water 
has been proposed by the U.S. Public Health Service. — EH 

Grender, G. C. See Hayes, A. W. 05436 

Grey, D. C. See Kaliser, B. N. 05505 

Gries, J. C. See Haenggi, W. T. 05378 


Griffin, John J. See Bernat, Michel. 05601 


05239 Grigg, Neil S. Motion of single particles in alluvial channels: Am. Soc. Civil 


Engineers Proc., v. 96, paper 7770, Jour. Hydraulics Div., no. HY 12, p. 2501-2518, 
illus., tables, 1970. 


Movements of single sand-size radioactive particles were followed in a laboratory 
alluvial channel. Two sizes of bed material were used with experimental conditions 
limited to the ripple and dune bed forms of the lower flow regime. It was found that 
the frequency distribution of the particle step lengths was represented very well by 
the gamma distribution, and the frequency distribution of the particle rest periods 
was represented adequately by the exponential distribution. The mean step lengths 
related well to the stream power of the flow, however, the relation cannot be 
considered general because observations were limited to a single depth of flow. The 
mean rest period related well to the celerity of the bed forms. Tests of a one- 
dimensional stochastic model for sediment dispersion showed that the model 
predicted the mean distance traveled by the tracer particles but did not predict the 
rate of spreading of the tracer concentration distribution, — ASCE abstract 


05654 Griggs, G. B.; Kulm, L. D.; Waters, A. C.; Fowler, G. A. Deep-sea gravel from 


Cascadia Channel: Jour. Geology, v. 78, no. 5, p. 611-619, illus., tables, 1970. 


Layers of coarse Pleistocene gravel have been cored in the Cascadia Deep-Sea 
Channel up to 750 km along its course. Petrographic study indicates that the pebbles 
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are lithologically similar to a number of rock types exposed along the Columbia River 
and its tributaries in Oregon and eastern Washington. The catastrophic late 
Pleistocene glacial floods which scoured this area of the Pacific Northwest 
transported coarse material derived from these outcrops down the river to the ocean. 
These catastrophic events are believed to have generated high-velocity and high- 
density turbidity currents which transported the coarse sediment for many hundreds 
of kilometers along the sea floor. — Authors’ abstract 


05213 Grim, Paul J. Connection of the Panama fracture zone with the Galapagos rift 


zone, eastern tropical Pacific: Marine Geophys. Researches, v. 1, no. 1, p. 85-90, 
illus., 1970. 


Magnetic data recently collected in the eastern tropical Pacific confirm that the 
Galapagos rift zone is connected to the Panama fracture zone by a short north-south 
fracture zone (the Ecuador fracture zone) and a short east-west center of sea floor 
spreading (the Costa Rica rift zone). These features are found approximately in the 
locations predicted by Molnar and Sykes [1969] from considerations of earthquake 
studies and plate tectonics. A spreading rate of 3.1 cm per yr for the Costa Rica rift 
zone agrees with the rate found for the Galapagos rift zone, but the anomalies 
associated with the two rifts differ markedly in amplitude. — Authors’ abstract 


05183 Grimes, Mollie J. Russell Winters Grimes (1900-1969): Am. Assoc. Petroleum 


Geologists Bull., v. 54, no. 10, p. 1951, portrait, 1970. 
Groat, C. G. See McGowen, J. H. 05472 
Groen, Pier. See Brongersma-Sanders, Margaretha. 05647 
Grogler, N. See Eberhardt, P. 05699 
Gudjurgis, P. J. See Cumming, G. L. 05343 


05435 Hackett, James E. A general methodology for analysis of physical factors in 


environmental planning [abs. ]: Virginia Jour. Sci., v. 21, no. 3, p. 134, 1970. 


05378 Haenggi, W. T.; Gries, J. C. Structural evolution of northeastern Chihuahua 


Tectonic Belt, in Geology of the southern Quitman Mountains area, Trans-Pecos 
Texas — S.E.P.M. Permian Basin Sec., 1970 Biennial Field Trip, Symposium and 
Guidebook: Soc. Econ. Paleontologists and Mineralogists Permian Basin Sec. Pub. 
70-12, p. 55-69, illus., 1970. 


From the Late Jurassic Epoch until the Late Cretaceous Epoch the Chihuahua 
trough (DeFord, 1964) was a negative feature with respect to adjacent platforms and 
10,000 to 18,000 feet of Jurassic-Comanchean sedimentary rock was deposited, 
including a thick basal evaporite sequence; whereas, on the adjacent Diablo Platform 
about 3,000 feet of sedimentary rock accumulated. [The hypothesis on which 
interpretation of structure is based comprises two assumptions about evaporites: the 
first concerning the eastern limit of the Jurassic(?) evaporite basin and its relation to 
faults; the second concerns diapirism. Pre-Laramide structures, Laramide 
deformation and post-Laramide tectonics are discussed. The Laramide includes 
practically all folding and most faulting of this belt.] — Authors’ abstract 


Haggerty, S. E. See Irving, E. 05288 
Hale, Lyle A. See McGookey, Donald P. 05368 


05325 Hales, A. L.; Helsley, C. E.; Nation, J. B. P travel times for an oceanic path: Jour. 


Geophys. Research, v. 75, no. 35, p. 7362-7381, illus., tables, 1970. 


Evidence for a velocity increase at shallow depth within the upper mantle was found 
during a seismic refraction experiment in the Gulf of Mexico. This paper reports on 
the analysis of traveltimes to Mexican stations and their interpretations in terms of 
crust and upper-mantle structure. A break in apparent velocity from about 8 kmps 
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(corresponding to P,,) to 8.77 kmps occurred at a distance of about 360 km. This 
change is interpreted as arising from a discontinuity, or rapid increase of velocity 
with depth, at a depth of 57 km. It is suggested that the discontinuity is due to a phase 
transition. The P amplitudes decrease appreciably beyond 700 km; this reduction is 
interpreted as being due to penetration of the rays into a layer of decreasing velocity. 
Several models with low-velocity zones between 100 and 200 km depth are 
consistent with these observations. — from Authors’ abstract 


05366 Hall, Gary; Bullock, Jim. Third day’s road log — Breckenridge to Granby, in 


Dakota and related rocks of the Front Range — Guidebook issue: Mtn. Geologist, v. 
7, no. 3, p. 244-250, illus., 1970. 


Starting through Quaternary gravels early dredged by boats for gold, the third day’s 
trip, from Breckenridge northwest on Colorado Highway 9, stops at good exposures 
of thrusted Precambrian formations overlying Dakota and Pierre beds and other 
younger formations, and also to see porphyry sill and Niobrara cliffs, and some 
Wisconsin age drift. At Kremmling, after crossing the Colorado River, the route east 
on U.S. Highway 40 has Tertiary ‘‘lake beds” on both sides of the road, some 
volcanics, and good exposures of older formations. Near Hot Sulphur Springs are 
more faults involving Middle Park beds; then crossed are the axes of the Breccia 
Spoon syncline and Granby anticline. The road log, with a geologic sketch map, gives 
very brief notes on stratigraphic and structural relations. — GDC 


Hall, R. See Frank, D. J.05181 
Halpern, Berthold. See Hodgson, Gordon W. 05602 
Halpern, Berthold. See Hodgson, Gordon W. 05757 


05607 Hamilton, N.; Rees, A. I. Magnetic fabric of sediments from the shelf at La Jolla 


(California): Marine Geology, v. 9, no. 2, p. M6-M11, illus., tables, 1970. 


The magnetic fabric [susceptibility anisotropy measurements] is described of seven 
oriented box cores taken in water depths less than 100 m. All are fine sands and 
except one, a relict beach sediment, all appear to have been in sedimentary 
equilibrium with present conditions. They show signs of burrowing. The present 
magnetic fabric of all samples shows signs of disturbance. Four of the seven retain 
sufficient primary fabric for a current direction to be estimated. There is evidence 
that the fabric is a result of organic activity. — Authors’ summary 


Hamilton, Paul B. See Murphy, Mary E. 05761 


05393 Hamilton-Smith, T. Stratigraphy and structure of Ordovician and Silurian rocks of 


05711 


the Siegas area, New Brunswick: New Brunswick Dept. Nat. Resources Mineral 
Resources Br. Rept. Inv. 12, 55 p., illus., tables, geol. map, 1970. 


Detailed work in this small, critical area allows local interpretation of Taconic and 
Acadian orogenies. Described in order of decreasing age (Middle Ordovician to Late 
Silurian) are distribution, thickness, and lithology of four conformable stratigraphic 
units: one unnamed; Carys Mills Formation; Siegas Formation, Early Silurian, as 
redefined here overlying the Carys Mills but laterally equivalent to its early 
Llandovery beds to south and east; and Perham Formation. Appended are 
paleontological data, insoluble residue analyses of Carys Mills limestones, and 
petrographic modal analyses of Siegas sandstones. Intense Acadian folding is 
indicated; the tight folds are homogeneous, isoclinal, orthorhombic in symmetry. 
Different symmetry and orientation in the unnamed unit may indicate relict Taconic 
structures in nonplanar, noncylindrical folds of mesoscopic scale in zones of 
macroscopic closure. — G 


Han, J. See Burlingame, A. L. 05752 


Hanneman, R. E. Thermal and gas evolution behavior of Apollo Il samples, in 
Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and 
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isotope analysis: New York, and Oxford, England, Per 


— Press (Geochim. et 
Cosmochim. Acta Supp. 1), p. 1207-1211, illus., table, 19 


0. 


This paper reports on preliminary measurements of the gases evolved on heating 
Apollo 11 fines and important related physical changes in the samples during thermal 
treatment. The Ar-40 anomaly, the origin of a lunar lava-like structure, and the 
oxidation state of the samples are also discussed. — Author’s abstract 


05486 Hansen, Richard O. Radioactivity of a California terrace soil: Soil Sci., v. 110, no. 


1, p. 31-36, 1970. 

Uranium is leached more rapidly than thorium when freed from minerals by 
weathering. Thorium, however, does show some movement. By knowing the age of 
the sedimentary formation from which the soil was derived, the ldss of uranium can 
be estimated, and the degree of loss of U versus Th-230 can be calculated. 
Determination of thorium by alpha and gamma spectrometry shows reasonable 
agreement. — JWH 


Hanshaw, Bruce B. See Back, William. 05327 
Harada, K. See Hare, P. E. 05754 

Hardcastle, K. G. See Friedman, Irving. 05704 
Harding, S. R. L. See Link, T. A. 05185 
Harding, S. R. L. See Link, T. A. 05291 


05754 Hare, P. E.; Harada, K.; Fox, S. W. Analyses for amino acids in lunar fines, in 


Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and 
isotope analysis: New York, and Oxford, England, Pergamon Press (Geochim. et 
Cosmochim. Acta Supp. |), p. 1799-1803, illus., 1970. 


Amino acids were sought by aqueous extraction of lunar fines 10086 and by 
hydrolysis of the aqueous extracts, with an ultrasensitive amino acid analyzer. RTs 
(retention times) of glycine and alanine were observed in the unhydrolyzed samples, 
and RTs of these plus those of glutamic acid, aspartic acid, serine, and threonine 
were identified in the hydrolyzate. While analyses are necessarily so few as to make 
quantitation tenuous, the amino acids recovered on hydrolysis represent several 
times as much as do the free amino acids recovered. Controls of water extracts 
showed virtually no amino acids. Total recovery approximates 50 ppb. Although the 
results may well be explained by contamination, the amino acid pattern is not one 
ors found in other materials when contamination has occurred. — Authors’ 
abstract 


05219 Harrison, A. E. Fluctuations of Coleman Glacier, Mt. Baker, Washington, U.S.A. 


[with French and German abs.]: Jour. Glaciology, v. 9, no. 57, p. 393-396, illus., 
table, 1970. 


Thickness variations above an ice fall in the terminal tongue of Coleman Glacier on 
Mt. Baker, Washington, have been quite small (+ 5 m) in contrast to the rapid 
expansion and shrinkage of the tongue itself during the last 20 years. The tongue has 
not responded as actively to recent, larger thickness changes above the ice fall as it 
did during its period of most active expansion between 1954 and 1956. There is no 
apparent relationship between the glacier thickness and the type of flow in the 
terminal tongue. — Author’s abstract 


05220 Harrison, A. E. Renewed activity of Muldrow Glacier, Alaska, after the 1956 surge 


{with French and German abs.]: Jour. Glaciology, v. 9, no. 57, p. 397-400, illus., 
1970. 


Recovery of Muldrow Glacier in the area below the lower Muldrow ice fall is 
progressing at a rapid rate. About one-third of the lost ice thickness at the base of the 
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ice fall has been replaced during the 10 years since the surge. The ice velocity in this 
region is apparently quite rapid, but quickly decreases downstream and is barely 
detectable at McGonagall Pass, 6.5 km from the base of the ice fall. Muldrow Glacier 
still offers an excellent opportunity to study recovery from a surge, and the flow of a 
normal wave into stagnant ice. — Author’s abstract 


05197 Harrison, Samuel S. Note on the importance of frost weathering in the 
disintegration and erosion of till in east-central Wisconsin: Geol. Soc. America Bull., 
v. 81, no. 11, p. 3407-3409, illus., 1970. 


Frost weathering of glacial till exposed in stream banks, fields, and construction sites 
in east-central Wisconsin results in extensive disintegration and dehydration of the 
till. Erosion of the till granules produced by this weathering accounts for much of the 
stream-bank erosion in this area. Till granules carried by streams are usually 
transported as bedload and frequently form bar deposits. Thus, it would not be 
surprising to find in the stratigraphic record, deposits of fine-grained sediment that 
accumulated as granule-size particles in association with coarser sands and gravels. 
— Author’s abstract 


05344 Hart, Roger. Chemical exchange between sea water and deep ocean basalts: Earth 
and Planetary Sci. Letters, v. 9, no. 3, p. 269-279, illus., tables, 1970. 


Analysis of 112 deep ocean basalts reported in the literature show systematic 
chemical trends in major elements with distance from ridge spreading centers. These 
same trends are observed in the weathering of single pillows and produce a chemical 
composition similar to volcanic alkali basalts. Upon hydration by sea water, tholeiitic 
ridge basalts give off silica, calcium, magnesium, and gain potassium, iron, titanium, 
manganese, sodium, and phosphorous. Aluminum shows no apparent change. The 
yearly contribution to sea water in 10° grams of the major elements per cm of basalt 
is estimated at Si=+7.4, Ti=-1.6, Fe=-3.3, Mn = 0.06, Mg =+2.3, Na=-0.21,Ca 
=+2.1, K=-0.9, and P=-0.14. — Author’s abstract 


05712 Haskin, Larry A.; Allen, Ralph O.; Helmke, Philip A.; Paster, Theodore P.; 
Anderson, Michael R.; Korotev, Randy L.; Zweifel, Kathleen A. Rare earths and other 
trace elements in Apollo 11 lunar samples, in Apollo 11 Lunar Sci. Conf., Houston, 
Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, and Oxford, 
England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1213-1231, 
illus., tables, 1970. 


Abundances of 12 rare-earth elements in 9 samples and of 24 additional elements in 
4 Apollo 11 samples have been determined by neutron activation analysis. Au, Co, 
Ni, Cu, As, Sb, Zn, and Se are strongly depleted and Ag, In, Ta, Ba, Sc, Hf, Sr, and 
REE strongly enriched relative to the Bruderheim chondrite. The depleted elements 
are those found predominantly in the metal phase of Bruderheim and the enriched 
elements mainly in its troilite and silicate phases. This suggests that the silicate parent 
of the lunar basalts equilibrated with a metal phase before differentiation of the lunar 
basalts. The relative REE abundances are similar to those in subalkaline basalts from 
oceanic ridges, except for Eu which is severely depleted. Changes in relative REE 
abundances sufficient to produce the lunar distributions from a chondritic parent can 
be readily accomplished by partial melting, but are difficult to produce in a single 
fractional crystallization process; however, the REE concentrations in lunar basalts 
are too high to have been generated from a chondritic parent in a single process. — 


05585 Hathaway, John C.; McFarlin, Peter F.; Ross, David A. Mineralogy and origin of 
sediments from drill holes on the continental margin off Florida: U.S. Geol. Survey 
Prof. Paper 581-E, p. E1-E26, illus., tables, 1970. 


Biogenic calcite is the dominant mineral in cores from the continental shelf, Florida- 
Hatteras Slope, and Blake Plateau off Florida. Dolomite is restricted to the shelf and 
slope cores. Aragonite persists in — as old as Oligocene, but magnesian calcite 
occurs only in post-Miocene samples. Palygorskite, sepiolite, montmorillonite, 
clinoptilolite, and phillipsite in Miocene and older sediments suggest that volcanic 
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activity was the principal source of noncarbonate deposition during much of the 
Tertiary. Heavy-mineral content suggests a southern Appalachian source for the 
relatively scarce terrigenous components. Concentration of detrital quartz in surface 
samples from the continental shelf probably resulted from re working and winnowing 
during the Pleistocene. Consolidated rocks are dominantly -paline cristobalite cherts 
in the Blake Plateau cores. — JCH 


Haun, J. D. See McGookey, Donald P. 05368 


05359 Haverfield, J. Joseph. Lower Cretaceous sediments of North Park basin, in Dakota 


and related rocks of the Front Range — Guidebook issue: Mtn. Geologist, v. 7, no. 3, 
p. 139-149, illus., 1970. 


North Park [Colo.] is an intermontane basin bounded by uplifted Precambrian 
masses. Sedimentary rocks within the basin range in age from Permian to Pliocene. 
The present day configuration of the basin was developed during the Laramide 
orogeny. The Lower Cretaceous contains the major producing units: the Muddy, 
Dakota and Lakota sandstones. Four fields, all in the northeast portion, have 
produced a total of 7,530,452 barrels of oil through November 1969 from the Lower 
Cretaceous. All of the production found to date has been associated with well- 
defined structures. However, the stratigraphic nature of the Muddy Sandstone should 
lead to oil accumulations not dependent on structure. — Author’s abstract 


05253 Hawkins, James W. Petrology and possible tectonic significance of late Cenozoic 


volcanic rocks, southern California and Baja California: Geol. Soc. America Bull., v. 
81, no. 11, p. 3323-3338, illus., tables, 1970. 


The continental borderland and adjacent land areas of southwestern California, Baja 
California, and the Gulf of California area were the site of extensive Cenozoic 
volcanism. Radiometric dates and stratigraphic relations indicate major mid- 
Miocene volcanism. This volcanism shows close spatial relations to fault zones of the 
area, and a genetic relationship between faulting, regional dilation and volcanism is 
inferred. The compositional trend of the sequence of volcanic rocks over the past 20 
m.y. may be generalized as follows: (1) high-alumina basalts of both alkalic and 
tholeiitic types, (2) high-alumina tholeiite, (3) low-alumina alkalic basalt, (4) low- 
alumina tholeiite. Andesites and dacite appear as differentiates of steps (2) and (4). 
The sequence suggests a progressive increase to the depth of magma separation in 
the mantle and may be related to the progressive change in thermal gradients and in 
crustal and mantle stresses as the borderland was disrupted. — from Author’s 
abstract 


05436 Hayes, A. W.; Ganow, H. C.; Grender, G. C. Petrography and interpretations of 


selected Middle Ordovician limestones of southwestern Virginia [abs.]: Virginia 
Jour. Sci., v. 21, no. 3, p. 134, 1970. 


Hayes, J. M. See Abell, P. 1.05750 
Haynes, C. Vance. See Irwin-Williams, Cynthia. 05347 


05252 Hazel, Joseph E. Binary coefficients and clustering in biostratigraphy: Geol. Soc. 


America Bull., v. 81, no. 11, p. 3237-3252, illus., 1970. 


The large data arrays common in biostratigraphy make subjective groupings difficult. 
Because of this, biostratigraphers have commonly based conclusions on the 
occurrences of relatively few species. The use of binary similarity coefficients, cluster 
analysis techniques, and digital computers allows a polythetic approach to 
biostratigraphy. A measure for determining the biostratigraphic fidelity of a species 
for established zones is proposed. Published data on the distribution of ostracodes 
and foraminifers from the Eocene and Oligocene of Mississippi and Alabama are 
used to demonstrate a method of using coefficients and clustering in establishing a 
zonation. — from Author’s abstract 
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05285 Heck, W. J. Suggested method of test for triaxial compressive strength of 
undrained rock core specimens with induced pore pressure measurements, in Special 
procedures for testing soil and rock for engineering purposes (5th edition): Am. Soc. 
Testing and Materials Spec. Tech. Pub. 479, p. 604-612, illus., 1970. 


In this undrained test of rock cores, the pore pressure system is sealed, and the 
change in pore pressure induced by loading is measured. The apparatus includes a 
loading device, pressure-maintaining equipment, triaxial compression chamber, 
deformation measuring device, and a flexible membrane. The procedure described is 
similar to that used in soil mechanics. — ESL 


Heirtzler, James R. See Fleming, Henry S. 05214 
Helmke, Philip A. See Haskin, Larry A. 05712 
Helsley, C. E. See Hales, A. L. 05325 

Helz, Armin W. See Annell, Charles S. 05696 


05566 Hem, John D. Chemical behavior of mercury in aqueous media, in Mercury in the 
environment: U.S. Geol. Survey Prof. Paper 713, p. 19-24, 61-62, illus., tables, 1970. 


A general statement of what is known and what can reasonably be inferred about the 
aqueous chemistry of mercury is given. The author discusses oxidation and reduction 
behavior, stability and solubility, and organic complexing of mercury. Using data 
from tables of equilibrium constants and standard potentials and of standard free 
energies of formation of mercury species, diagrams were constructed which show 
stability fields for solid and liquid mercury species and for aqueous mercury species 
at 25°C and | atm pressure. The summary of aqueous mercury chemistry obtainable 
from these diagrams and related calculations conforms reasonably to field 
observations. — EH 


Henderson, W. See Burlingame, A. L. 05752 


05597 Henoch, W. E. S. (coordinator). Peyto Glacier, Banff National Park, Alberta — 
Provisional edition, IWB 1008: Ottawa, Canada Dept. Energy, Mines and Resources, 
Inland Waters Br., scale 1:10,000, text, 1970. 


Bedrock in the Peyto region has evolved from Cambrian sedimentary deposition, 
Laramide uplift, and erosion during the last 70 m.y. Mass balances calculated since 
1965 indicate Peyto Glacier has been near equilibrium, except during 1967 when a 
warm summer resulted in a severe deficit. Forested, hummocky ridges blocking 
natural drainage of Peyto Lake are a series of end moraines deposited at the glacier 
front several thousand years ago. On the valley sides, parallel to the present glacier 
tongue, are prominent lateral moraines which formed along the sides of the former 
ice mass. A valley train floors Peyto Valley above the delta. A general guide to ice 
flow direction in the glacier is provided by a medial moraine. Inset maps show the 
Peyto Glacier area and main variations of the glacier. — MCM 


Herman, Gerald F. See Herzog, Gregory F. 05713 
Herpers, U. See Herr, W. 05775 


05775 Herr, W.; Herpers, U.; Hess, B.; Skerra, B.; Woelfle, R. Determination of 
manganese-53 by neutron activation and other miscellaneous studies on lunar dust, 
in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and 
isotope analysis: New York, and Oxford, England, Porgnon Press (Geochim. et 
Cosmochim. Acta Supp. 1), p. 1233-1238, illus., tables, 1970. 


A highly sensitive determination of spallogenic Mn-53 was made on a sample of lunar 
soil. The extremely economic method used is described and recommended for 
further detailed lunar profile measurements. An Mn-53 disintegration rate of 30.3 + 
5.5 dpm per kg was obtained. The Re content of the sample was found to be 11 ppb. 
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The rather weak and complex thermoluminescence properties made a more basic 
study advisable. Thermogravimetric analysis, mass spectroscopy, and Méssbauer 
spectroscopy were applied. The presence of ilmenite, metallic Fe, and an 
unidentified compound containing Fe-24 was deduced. Natural thermoluminescence 
could not be proved in the sample studied; better defined mineral fractions are 
required. The U distribution in glass spherules was measured by the fission track 
method. — DBV 


05713 Herzog, Gregory F.; Herman, Gerald F. Na”, Al**, Th and U in Apollo 11 lunar 


samples, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, 
Chemical and isotope analysis: New York, and Oxford, England. Pergamon Press 
(Geochim. et Cosmochim. Acta Supp. 1), p. 1239-1245, tables, 1970. 


Positron activities due mainly to Na-22 and Al-26 range from 88 to 217 B*/min-kg in 
5 rocks or fragments with weights between 9 and 29 g. The higher activites 
presumably indicate surface locations. The concentrations of Na-22 (dpm/kg), Al-26 
(dpm/kg), Th (ppm) and U (ppm) are 73 + 15, 124+ 11, 3.05 + 0.19 and 0.68 + 
0.03 in sample 10072-41, and 33 + 12,81 +9, 2.52+0.15 and 0.65 + 0.03 in sample 
10061-21. These values are consistent with measurements of other laboratories. — 
Authors’ abstract 


Hess, B. See Herr, W. 05775 


05714 Heymann, Dieter; Yaniv, Akiva. Inert gases in the fines from the Sea of 


Tranquillity, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, 
Chemical and isotope analysis: New York, and Oxford, England, Pergamon Press 
(Geochim. et Cosmochim. Acta Supp. | ), p..1247-1259, illus., tables, 1970. 


Inert gases were measured mass-spectrometrically in 22 samples of fines from 
Tranquillity Base. He-4, Ne-20, Ar-36, Kr-84, and Xe-132 contents are inversely 
proportional to fragment size for most lithic fragments; glasses and anorthosite frag- 
ments generally contain less trapped gas than lithic fragments of the same size. 
Radiogenic He-4 was not detectable, but radiogenic Ar-40 is present. Cosmogenic 
He-3, Ne-21, and Ar-38 are present in several fragments; apparent “‘radiation” ages 
range from about 100 to about 600 m.y. Principal ratios are lower than solar-system 
values, and seem to reflect abundance ratio in solar wind and ratios of diffusion 
coefficients. It is possible that lighter inert gases are preferentially removed from 
minerals by sputtering. The He-3:He-4 ratio is in agreement with “solar” He in 
carbonaceous chondrites; Ne consists of a cosmogenic component. The Ar-36:Ar-38 
ratio in the trapped gas is nearly identical to the atmospheric value. — DBV 


05715 Heymann, Dieter; Yaniv, Akiva. Ar-40 anomaly in lunar samples from Apollo 11, 


in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and 
isotope analysis: New York, and Oxford, England, Pergamon Press (Geochim. et 
Cosmochim. Acta Supp. 1), p. 1261-1267, illus., 1970. 


Ar-40 of up to about 5 x 10‘ cm®STP/g in the fines is correlated to Ar-36 by: Ar-40= 
1.06 Ar-36 +(7.12 + 1.09) X 10°. This implies that the “excess” Ar-40 in the fines is 
surface correlated. The favored explanation for “excess” Ar-40 is that it was formed 
in the Moon itself, escaped into the lunar atmosphere, where it was ionized and 
driven back into the soil by acceleration in the interplanetary electric and magnetic 
fields. A rough material balance indicates that this would require the release of 
approximately 0.2 percent or | percent of all the Ar-40 produced in the Moon, 
depending on the assumed average K-content. The apparent K-Ar age of ‘tthe lithic 
fragments is approximately 4.4 b.y. — from Authors’ abstract 


05246 Higgins, David T. Nonsteady flow to surface reservoir — Discussion [of paper 7137 


4 William Wen-Gong Yeh, 1970]: Am. Soc. Civil Engineers Proc., v. 96, Jour. 
ydraulics Div., no. HY 12, p. 2642-2644, illus., table, 1970. 


Paper 7137 was published ibid., no. HY 3, p. 609-618, 1970; see Abs. North 
American Geology, November 1970. 
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05176 Hills, John M. Late Paleozoic structural directions in southern Permian basin, west 
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Texas and southeastern New Mexico: Am. Assoc. Petroleum Geologists Bull., v. 54, 
no. 10, p. 1809-1827, illus., 1970. 


Evidence for extensive lateral movements along pre-Permian faults is discussed, and 
directions of forces during Pennsylvanian and Permian tectonism are analyzed by 
relating deformational features to the orthogonal stress system. Folds and faults of 
possibly early Late Mississippian to late Middle Pennsylvanian age indicate stress 
directions of N. 65° E. and east-west, respectively. A fault system of perhaps early 
and middle Wolfcampian (Permian) age indicates nearly north-south stress 
directions. Later relaxation of stresses resulted in normal fault movement on the 
presen fault planes, which provided sedimentational and environmental controls. 


Hinkle, Kenneth R. See Ramsey, Elmer W. 05494 
Hinkle, M. E. See White, D. E. 05567 


05716 Hintenberger, H., Weber, H. W.; Voshage, H.; Wanke, H.; Begemann, F.; Wlotzka, 


F. Concentrations and isotopic abundances of the rare gases, hydrogen and nitrogen 
in Apollo 11 lunar matter, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. 
— V. 2, Chemical and isotope analysis: New York, and Oxford, England, Per _ 
Press (Geochim. et Cosmochim. Acta Supp. |), p. 1269-1282, illus., tables, 1970 


The concentrations and isotopic abundances of the rare gases have been investigated 
in lunar fines and three types of rocks. Results obtained on the fines demonstrate 
strong concentrations of the solar-wind component in the surface layers of the grains. 
The solar-wind components, radiogenic Ar-40, and spallogenic He-3, Ne-21, and Ar- 
38 were determined. Comparison of He-4:Ne-20 and He-4:Ar-36 ratios in separated 
iron grains and bulk fines suggests preferential diffusion loss of He and Ne from the 
silicates. Kr and Xe in the rocks show a strong spallation component and an excess of 
Xe-131 compared to Ca-rich achondrites. As this Xe-131 excess correlates with the 
other spallogenic components, a possible explanation is high abundance of REE in 
lunar matter. The breccias contain solar-wind-implanted hydrogen which is depleted 
in D by a factor of 3 compared to the terrestrial ocean water standard. Some 
indication was found for solar-wind-implanted N in the fines. — DBV 


Hinze, William J. See Onesti, Lawrence J. 05324 
Hobba, W. A., Jr. See Giese, G. L. 05497 


05678 Hockey, Burn. An improved co-ordinate system for particle shape representation: 


Jour. Sed. Petrology, v. 40, no. 3, p. 1054-1056, illus., 1970. 


A triangular diagram method of plotting ‘‘spheres,” “‘rods,” and “plates” is suggested 
whereby computation is eventually speeded up as the number of arithmetic 
operations for each plot is reduced from 4 to two. Furthermore, the grid lines 
intersect at a constant angle over the whole field so that a source of variation in 
plotting error is eliminated, and also if a computer is being employed, use may be 
made of diamond-shaped cells which are formed by the intersection of regularly- 
spaced grid lines to obtain a rapid, lineprinter display of form variation. — HRC 


05602 Hodgson, Gordon W.; Holmes, Margot A.; Halpern, Berthold. Biogeochemistry of 


molecular complexes of amino acids with. chlorins and porphyrins: Geochim. et 
Cosmochim. Acta, v. 34, no. 10, p. 1107-1119, illus., tables, 1970. 


Porphyrins and chlorins in vivo are closely associated with proteins, either through 
chemical bonding or through weak physical bonding. Chemical bonds can be formed 
between synthetic porphyrins and specific amino acids under conditions that are 
plausible in a geochemical context. Not only can peptide bonds be formed utilizing 
carboxylic acid substituents of porphyrin molecules, but molecular complexes can be 
synthesized by adding the amino group of amino acids to vinyl substituents of 
porphyrins and chlorins. The biogeochemical significance of such intermolecular 
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complexes lies not only in the simple diagenesis of biogenic compounds but also in 
prebiotic aspects of chemical evolution, wherein demonstration of the coupling of 
such compounds is of importance in establishing basic structures for the onset of life 
processes. — from Authors’ abstract 


05757 Hodgson, Gordon W.; Bunnenberg, Edward; Halpern, Berthold; Peterson, Etta; 


Kvenvolden, Keith A.; Ponnamperuma, Cyril. Carbon compounds in lunar fines from 
Mare Tranquillitatis — [Pt.] 2, Search for porphyrins, in Apollo 11 Lunar Sci. Conf., 
Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, and 
Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. |), p. 1829- 
1844, illus., tables, 1970. 


Lunar fines contain porphyrin-like pigments as indicated -by fluorescence 
spectrometry and analytical demetallation. Major fluorescence excitation at 390 nm 
was obtained for 600-690 nm emission. The abundance of porphyrin-like material 
was estimated to be about 10“g/g. Similar pigments were found in exhaust products 
from a lunar descent engine. Although the infall of meteoritic dust to the lunar 
surface is appreciable and may be expected to contain considerable carbon and 
associated organic compounds including porphyrins, the data suggest that most if not 
all of the content of porphyrin-like pigments of the lunar samples was probably 
introduced during landing of the lunar module. If the pigments in the lunar fines are 
indeed the product of rocket combustion, a novel synthesis has taken place. 
Analogous types of syntheses perhaps occur in the cosmos where simple compounds 
of carbon, hydrogen and nitrogen interact at high temperatures. — Authors’ abstract 


05475 Hofer, H. Applications of seismic interval velocity: Oilweek, v. 21, no. 33, p. 42-43, 


illus., 1970. 


Interval velocities derived from seismic data have been used successfully to 
determine the sand-shale ratios in basins offshore from Louisiana and Texas. It is 
possible that the technique could be applied successfully to reef detection or to 
define any lithofacies change where facies have characteristic velocities. The 
technique of defining sand-shale ratios is described in this note. — VSN 


05717 Hohenberg, C. M.; Davis, P. K.; Kaiser, W. A.; Lewis, R. S.; Reynolds, J. H. 


Trapped and cosmogenic rare gases from stepwise heating of Apollo 11 samples, in 
Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and 
isotope analysis: New York, and Oxford, England, Pergamon Press (Geochim. et 
Cosmochim. Acta Supp. |), p. 1283-1309, illus., tables, 1970. 


Rare gases from stepwise heating of lunar dust and two crystalline rocks were 
examined mass spectrometrically. Cosmogenic Ne, Ar, Kr, and Xe _ have 
compositions similar to cosmogenic gases in Ca-rich achondrites. Xe-131 is 
anomalously abundant in rock 10057, however. This same rock contains trapped 
solar gases, suggesting that Xe-131 may be depth-dependent. Fissiogenic Xe-131 
appears to originate from spontaneous fission of U-238. A genuine excess of Xe-129 
at two temperatures in rock 10044 is accompanied by excess Xe-132 and possibly 
Xe-131 and Xe-124; thus there may be more than one cosmogenic component in 
10044. No evidence was found of Xe-129 from decay of extinct I-129. Large 
variations in isotopic composition of trapped He, Ne, and Ar can be explained by a 
combination of deeper burial of heavier isotopes by solar wind and diffusive 
separation of isotopes during thermal release. Kr-Kr exposure ages are 34 and 70 
mk for 10057 and 10044, respectively. The average exposure age of the lunar fines 
is 1,300 m.y. — DBV 


Holmes, Margot A. See Hodgson, Gordon W. 05602 


05628 Holt, C. L. R., Jr.; Cotter, R. D.; Green, J. H.; Olcott, P. G. Hydrogeology of the 


Rock-Fox River basin of southeastern Wisconsin — Geol. Soc. America, Ann. Mtg., 
Milwaukee, Wis., 1970, Field ipo? Guidebook: Wisconsin Geol. and Nat. History 
Survey Inf. Circ. 17, 47 p., illus., table, 1970. 
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This field trip in the Rock-Fox River basin includes a study of hydrogeologic features, 
using the Kettle Moraine as an example, and of the management of ground-water 
resources for industrial, municipal, agricultural and fish-culture purposes. The report 
gives a short history of the Ice Age in Wisconsin and the geologic history of the state, 
as well as a discussion of the glacial drainage of the Kettle Moraine and the 
hydrogeology of the Rock River valley and the Madison area. Route logs between 
Milwaukee, Janesville and Madison are included. — EH 


Holtz, W. G. Suggested method of test for one-dimensional expansion and uplift 
pressure of clay soils, in Special procedures for testing soil and rock for engineering 
ov ge (Sth edition): Am. Soc. Testing and Materials Spec. Tech. Pub. 479, p. 198- 

05, illus., 1970. 


This method explains how to make expansion tests on undisturbed or compacted clay 
with no particle size greater than 3/16 in. Apparatus described includes a 
consolidometer, loading device, and devices for cutting undisturbed specimens and 
preparation of remolded specimens. Procedure for expansion and shrinkage tests, 
calculations, and report writing are included. — ESL 


05316 Holtz, W. G. Suggested method of test for permeability of undisturbed soil or rock 


specimens, in Special procedures for testing soil and rock for engineering purposes 
(Sth edition): Am. Soc. Testing and Materials Spec. Tech. Pub. 479, p. 150-156, 
illus., tables, 1970. 


This method is intended for use on core specimens of undisturbed soils. Remolded 
specimens with or without admixtures may also be tested. The permeameter and 
apparatus for specimen preparation are described. The procedure involves 
determination of the percolation rate. A data sheet showing volume and permeability 
is included. — ESL 


Holtz, W. G.; Noell, O. A. Suggested method of test for internal friction and 
cohesion values of soils and soil mixtures by triaxial loading, in Special procedures 
for testing soil and rock for engineering purposes (5th edition): Am. Soc. Testing and 
Materials Spec. Tech. Pub. 479, p. 220-333" illus., tables, 1970. 


This method is intended to determine the properties of stability at zero pore pressure 
conditions. These include the angle of internal friction and cohension, and, for given 
pressure ranges, shear strength, and modulus of deformation. Pore pressure values 
are obtained for the imposed load condition. Essential features of the triaxial shear 
apparatus, that for cutting undisturbed specimens, and preparation of remolded 
specimens are described. Data sheets for a sample triaxial shear test on materials for 
earth dams are included. — ESL 


05437 Honkala, A. U. The professional geologist [ abs. ]: Virginia Jour. Sci., v. 21, no. 3, p. 


134, 1970. 


05215 Hooke, Roger LeB. Morphology of the ice-sheet margin near Thule, Greenland 


[with French and German abs. ]: Jour. Glaciology, v. 9, no. 57, p. 303-324, illus., 
tables, 1970. 


Ice cliffs, ramps, and ice-cored moraines are found along the edge of the Greenland 
ice sheet near Thule. Where the margin is perpendicular to prevailing katabatic 
winds, drifting snow accumulates along it in stagnant wind-drift ice wedges. Upward 
flow of active ice behind these wedges causes ice originally near the base of the glaci- 
er to rise to the surface. Where basal ice is free of debris, a gently sloping ramp 
develops; where basal ice contains sufficient debris, a layer of till accumulates on the 
glacier surface. Ice beneath the till is insulated and a debris-capped ice ridge or ice- 
cored moraine forms. Ice cliffs occur where the ice-sheet margin is parallel to 
prevailing winds and is thus swept clear of drifting snow. All three types of margin are 
believed to be equilibrium forms that can develop and persist on a glacier with a 
balanced mass budget. — from Author’s abstract 








774 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1971 





05460 Hopkins, H. T.; Mull, D. S. Ground water, in Influences of strip mining on the 
hydrologic environment of parts of Beaver Creek basin, Kentucky, 1955-66: U.S. 
Geol. Survey Prof. Paper 427-C, p. C9-C14, illus., 1970. 



























There has been no significant change in occurrence and movement of ground water 
in the vicinity of the southwest spoil bank [from contour strip mining] since 
observations began in the spring of 1958, nor have the shape and slope of the water 
table in the spoil bank changed significantly. A small loss in storage may be the result 
of deficient precipitation, but also possibly in part may result from deepening of gull- 
ies in the spoil bank and increased transpiration by vegetation. — from Authors’ 
conclusions 


Hopkins, M. E. See Smith, W. H. 05541 
Hopkins, M. E. See Damberger, H. H. 05542 
Hopkins, M. E. See Damberger, H. H. 05543 
Hopkins, M. E. See Gluskoter, Harold J. 05550 


05551 Hopkins, M. E.; Nance, Roger B. Sulfur content of the Colchester (No. 2) Coal 
Member at the Banner Mine, Peoria and Fulton Counties, Illinois, in Depositional 
environments in parts of the Carbondale Formation, western and northern Illinois — 
Francis Creek Shale and associated strata and Mazon Creek biota — Geol. Soc. 
America, Coal Geology Div., Ann. Field Trip, Milwaukee, Wis., 1970: Illinois Geol. 
Survey Guidebook Ser. 8, p. 96-98, illus., table, 1970. 


The sulfur content in the No. 2 Coal is related to the nature of the immediate roof; 
coal with less than two percent sulfur is found only where it is overlain by at least 20 
feet of gray shale, the lenticular Francis Creek Shale. Where this shale is absent, the 
black Mecca Quarry Shale is in contact with the coal, and sulfur content is high. 
Pyrite was more abundant in the upper foot of coal. The sulfur which varies with the 
thickness of gray shale occurs as larger pyrite bodies. — ESL 


05438 Hopper, Margaret; Bollinger, G. A. Seismic studies of the Virginia earthquakes of 
20 November and | 1 December, 1969 [abs.]: Virginia Jour. Sci., v. 21, no. 3, p. 134, 
1970. 


Horska, S. J. See Webber, G. R. 05373 
Horvath, C. G. See Lipsky, S. R. 05760 


05269 Housel, W. S. Suggested method of test for permeability and capillarity of soils and 
soil mixtures, in Special procedures for testing soil and rock for engineering purposes 
(Sth edition): Am. Soc. Testing and Materials Spec. Tech. Pub. 479, p. 172-179, 
illus., tables, 1970. 


This test is intended to determine the coefficient of permeability of undisturbed soil 
samples or prepared samples of a specified moisture content and density. The 
procedure leads to a measure of the percolation rate and the equivalent capillary 
head which must be exceeded before percolation takes place. The apparatus, 
Boy a preparation, procedure, and calculations and plotting results are described. 


05272 Housel, W. S. Suggested method of test for ultimate shearing resistance of cohesive 
clay soils, in Special procedures for testing soil and rock for engineering purposes 
(Sth edition): Am. Soc. Testing and Materials Spec. Tech. Pub. 479, p. 244-247, 
illus., 1970. 


The test is intended to determine the ultimate shearing resistance of clay soils sam- 
pled by the penetration method, by measuring the force required to cause failure in 
double shear of a soil cylinder with a cross section of | 1/2 sq in. — ESL 
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05273 Housel, W. S. Suggested method of test for ultimate shearing resistance of granular 
soils and stabilized mixtures, in Special procedures for testing soil and rock for 
rae urposes (5th edition): Am. Soc. Testing and Materials Spec. Tech. Pub. 
479, p. 248-256, illus., table, 1970. 


Apparatus described and illustrated includes two specially constructed shear 
cylinders, a small one for fine-grained soils and larger, for soils containing coarse 
aggregate. The procedure is described in detail; a typical data sheet and time- and 
load-deformation curves are included. — ESL 


Hrabar, S. V. See Cressman, E. R. 05401 


05299 Hsii, K. Jinghwa. The meaning of the word flysch, a short historical search [with 
French abs. ], in Flysch sedimentology in North America: Geol. Assoc. Canada Spec. 
Paper 7, p. 1-11, 1970. 


Flysch, first employed by Studer in 1827 to designate what we would now consider an 
informal rock-stratigraphic unit of Simmental, between 1853 and 1910 was 
considered an Upper Eocene formation in normal superposition over the Nummulite 
Limestone of the Alps. This term now designates late Cretaceous to early Tertiary 
homotaxial formations in the Alps, serving commonly as the lithologic description of 
a binomial nomenclature for a rock-stratigraphic unit. Bertrand in 1897 introduced 
the concept of flysch as a recurrent facies in a geosynclinal cycle which found 
common acceptance even among alpine geologists, yet confusion reigned when 
interpretative hypotheses served as a basis to define flysch. It is suggested that flysch 
be defined as a recurrent facies similar to Alpine Flysch. Specific sedimentologic and 
tectonic features may be cited to affirm this similarity, but they need not be included 
in a definition. — from Author’s abstract 


05289 Huang, P. M.; Kozak, L. M. Adsorption of hydroxy-aluminium polymers by 
muscovite and biotite: Nature, v. 228, no. 5276, p. 1084-1085, table, 1970. 


Data are presented which demonstrate the importance of the adsorption of hydroxy- 
aluminum polymers on the external surfaces of micaceous minerals. They also 
indicate that the differentiation of the hydroxy-aluminum polymers absorbed on 
external surfaces of 2:1 expansible phyllosilicates from interlayer hydroxy-aluminum, 
particularly in the < 0.2 yw fractions, deserves close attention in studies on, for exam- 
ple, ion fixation and selectivity, acidity and swelling of clays. — DBV 


Hubbard, N. J. See Gast, P. W. 05707 


05495 Hubbell, S. W.; Hunter, J. H. Development of a theoretical attack on slope stability 
problems [abs. ]: Virginia Jour. Sci., v. 21, no. 3, p. 129, 1970. 


05496 Huber, W. G. The nature of the classical contact of the St. Marys and Yorktown 
Formations on the south bank of the James River in Virginia [abs.]: Virginia Jour. 
Sci., v.21, no. 3, p. 135, 1970. 


05305 Hubert, C.; Lajoie, J.; Léonard, M. A. Deep sea sediments in the lower Paleozoic 
Québec Supergroup [with French abs.], in Flysch sedimentology in North America: 
Geol. Assoc. Canada Spec. Paper 7, p. 103-125, illus., tables, 1970. 


Two conglomerate-sandstone assemblages in the Cambro-Ordovician flysch [Cap 
Enragé Formation] of Quebec are interpreted as deep water, submarine fans that 
accumulated off a carbonate shelf at mouths of canyons. The first, at L’Islet, is 293 
feet thick, the fill of large channels cut in a normal limestone turbidite sequence; the 
second, at St-Fabien in a thick pelite section, is a flat half-cone with apical height 
near 1,000 feet. Shallow-water limestone fragments constitute the bulk of these 
conglomerates, at L'Islet as much as 40 percent; the sandstones are immature arkosic 
arenites and wackes. Conglomerate and sandstone beds show repetitive graded- 
bedding; the sandstones display divisions of Bouma sequence, large-scale cross- 
bedding and flutes. Channels are common, the conglomerates thought to be 
turbulent flow whereas sandstones are turbidites. Paleocurrent data indicate that 
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gravels and sands were brought into deep water from the north. — from Authors’ 
abstract 


05624 Hueber, Francis M. Rebuchia, a new name for Bucheria Dorf: Taxon, v. 19, no. 5, p. 


822, 1970. 


The name Bucheria was proposed by E. Dorf (1933) for detached spikes of sporangia 
of Early Devonian land plants from Beartooth Butte, Wyo. (type species, B. ovata 
Dorf 1933). This is a homonym of Bucheria Heynhold 1846, which is a junior 
synonym of Thryptomene Endlicher 1838, a genus of extant Myrtaceae; therefore the 
new name Rebuchia is here proposed for Dorf’s Devonian genus. — VMJ 


05350 Huff, William J. The Jackson Eocene Ostracoda of Mississippi; Mississippi Geol. 


Econ. and Topog. Survey Bull. 114, 289 p., illus., tables, 1970. 


The Jackson Group crops out in a NW-SE band across central Mississippi; it is 
divided into the Moodys Branch Formation, with two members, and the Yazoo 
Formation, with four members in the eastern part. From 140 samples collected along 
the strike of the outcrop, 107 podocopid ostracode species (21 new) in 45 genera are 
described; one genus, Tropidocythere, is new. The most diversified ostracode faunas 
occur in the Moodys Branch green sand and in the Pachuta marl of the Yazoo. The 
ostracode and foraminifer genera suggest that the Moodys Branch greensand was 
deposited well within the inner sublittoral zone of a transgressing sea, and the upper 
marl member not deeper than mid sublittoral. The Yazoo Formation clays were 
deposited at depths ranging from inner to outer sublittoral zones. Correlations by 
a to age-equivalent strata in adjacent Gulf Coast states are discussed. — 


05549 Hughes, Randall E. Clay minerals associated with the Colchester (No. 2) Coal of 


the Illinois Basin, in Depositional environments in parts of the Carbondale 
Formation, western and northern Illinois — Francis Creek Shale and associated 
strata and Mazon Creek biota — Geol. Soc. America, Coal Geology Div., Ann. Field 
ri. Milwaukee, Wis., 1970: Illinois Geol. Survey Guidebook Ser. 8, p. 84-88, illus., 
1970. 


Variations in the clay materials associated with the Colchester (No. 2) Coal of the 
Illinois Basin result from the effects of environments of deposition on an illite, 
chlorite, feldspar, and quartz source material. Water chemistry, Eh, type and 
chemical characteristics of organic material, and the degree of natural and bacterial 
decomposition distinguish the environments observed. Rate of deposition, range of 
water depth, and minor interface effects between associated units determine the 
degree to which environments have transformed the source material. Underclays 
demonstrate the greatest range of clay mineral types. Composite samples of clays in 
coals are less variable, and shales above the coal appear to represent the least altered 
source material. — Author’s summary 


Hughes, Thomas C. See Carpenter, Robert H. 05257 


05282 Humphres, H. W. Suggested method of test for density of soil in place using the 


Washington densometer, in Special procedures for testing soil and rock for 
engineering purposes (5th edition): Am. Soc. Testing and Materials Spec. Tech. Pub. 
479, p. 385-391, illus., 1970. 


This method provides a rapid means for determining the in-place density of soil. The 
apparatus is described, the component parts illustrated in a ee and steps in 
the procedure are outlined. A sample data sheet is included. — ES 


05634 Hunkins, Kenneth; Mathieu, Guy; Teeter, Steven; Gill, Allan. The floor of the 


Arctic Ocean in emg {with French and Russian abs. ]: Arctic, v. 23, no. 3, p. 
175-189, illus., table, 1970. 


Over 2,000 usable bottom photographs have been taken in the western Arctic Ocean. 
The 87 stations cover the major geomorphic provinces of this part of the Arctic 
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Basin, including the Alpha Cordillera, Mendeleyev Ridge and Canada Abyssal Plain, 
as well as smaller features. The ridge and plain provinces differ markedly in their 
bottom characteristics. Scattered rocks, living animals and indications of bottom 
current are most prevalent on the ridges. Trails are most abundant on the abyssal 
plains. The differences are attributed to bottom current distributions and turbidity 
currents. Bedrock outcrops were observed on the tops of two knolls on the 
Mendeleyev Ridge. — Authors’ abstract 


Hunter, J. H. See Hubbell, S. W. 05495 


05254 Hunter, Ralph E.; Dickinson, Kendell A. Map showing landforms and sedimentary 


deposits of the Padre Island portion of the South Bird Island 7.5-minute quadrangle, 
Texas: U.S. Geol. Survey Misc. Geol. Inv. Map I-659, scale 1:24,000, sections, text, 
1970. 


The test contains a summary of the geologic history of Padre Island, one of several 
barrier islands along the gulf coast of Texas, and a short description of landforms, 
sediments, and sedimentary processes. — MCM 


05718 Hurley, P. M.; Pinson, W. H., Jr. Whole-rock Rb-Sr isotopic age relationships in 


Apollo 11 lunar samples, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. 
— V. 2, Chemical and isotope analysis: New York, and Oxford, England, Pergamon 
Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1311-1315, illus., table, 1970. 


Whole-rock fragments of lunar samples 10072-, 10022, 10058, 10047 and 10020 
have ratios of Rb-87:Sr-86 and Sr-87:Sr-86 that lie on an apparent isochron of 3850 
+ 200 m.y., and (Sr-87:Sr-86),; = 0.6991 + 0.00015, relative to standard sea water Sr- 
87:Sr-86 = 0.7090. This would be a valid age only if the samples all had the same init- 
ial Sr isotopic abundance. The fact that the points for samples 10058, 10047 and 
10022 lie close to the meteorite reference isochron indicates that these magmas were 
not greatly fractionated in Rb:Sr relative to source materials from which they were 
derived. This leads to a ratio of Rb:Sr in the source materials of these magmas of not 
over 0.01 that must have existed since early in the history of the solar system. This 
value is lower than average earth or meteorites and indicates either a very early 
magmatic fractionation or a strong depletion in Rb relative to Sr in some of the 
primordial material of the Moon. — Authors’ abstract 


Hurley, Patrick M. See Zartman, Robert E. 05194 


05635 Hwang, Li-San; Divoky, David. Tsunami generation: Jour. Geophys. Research, v. 


05501 


75, no. 33, p. 6802-6817, illus., 1970. 


The problem of tsunami generation is treated by a numerical method utilizing the 
governing hydrodynamic equations of motion and continuity and a time-dependent 
description of bottom motion. The ground-motion model preserves the essential 
features of a real seismic event, including both horizontal rupture and vertical 
displacement with associated time scales. The vertical bottom displacement is 
coupled through the continuity equation to surface water elevation, and a finite 
difference scheme follows the development of the wave system. An example, the 
Alaskan Good Friday earthquake of 1964, is shown in some detail, and computations 
are compared with observations. The approach appears to be capable of accurate 
description of tsunami generation, limited only by uncertainties in tectonic input. It is 
also capable of accurate propagation calculations, limited by computer size. — 
Authors’ abstract 


Idaho Department of Highways. (and others). Proceedings of the 8th annual 
engineering geology and soils engineering symposium, Pocatello, Idaho, 1970: Boise, 
Idaho, Idaho Dept. Highways, 313 p., illus., tables, 1970. 


The symposium contains 23 papers by 31 authors, 22 of which are cited separately. 
SL 


Idriss, I. M. See Seed, H. Bolton. 05515 
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05288 Irving, E.; Park, J. K.; Haggerty, S. E.; Aumento, F.; Loncarevic, B. Magnetism and 0565: 
opaque mineralogy of basalts from the Mid-Atlantic Ridge at 45°N: Nature, v. 228, 
no. 5275, p. 974-976, illus., table, 1970. 


The volcanic layer may be only 200 m thick at 45° N., and oxidation of 
titanomagnetite may be responsible for the decrease in amplitude of the magnetic 
anomalies away from the ridge axis. — Authors’ abstract 


05347 Irwin-Williams, Cynthia; Haynes, C. Vance. Climatic change and early population 
dynamics in the southwestern United States: Quaternary Research, v. I, no. I, p. 59- 
71, illus., 1970. 


It is increasingly apparent that the pattern of early human occupation was strongly 
influenced by major paleoclimatic events of the period 9500 B.C. to A.D. 700. The 
size of human —— and distribution of human settlement at both regional- 
topographic and large-scale areal level, known from archaeological research, are 
directly correlated to climatic change documented by geology and palynology. 
Climatic change is felt through actions and reactions of the economic subsystem and 
its linkages with other subsystems. These reactions reflect not only the character of 
the climatic stimulus but also the existing state of the cultural system. Alternate 
reactions include direct systemic readaptation to the changed environment, or small- 
or large-scale relocation of populations in different local niches or areas whose 0566 
character most closely approximates the conditions to which the cultural system was 
initially adapted. — from Authors’ abstract 


05417 Ismail, F. T. Oxidation-reduction mechanism of octahedral iron in mica type 
structures: Soil Sci., v. 110, no. 3, p. 167-171, illus., 1970. 


Oxidation of ferrous iron by heat below 450° C did not destroy the crystal structure 
of micaceous minerals. Therefore, an electron-proton transfer mechanism was 
proposed for the oxidation process. A yellowish-brown color was changed to steel 
gray along the edges and cracks indicating that the electron-proton transfer took 
place along the X and Y axes of vermiculite lattice. — JWH 


05671 Isphording, Wayne C. Petrology, stratigraphy, and re-definition of the Kirkwood 
Formation (Miocene) of New Jersey: Jour. Sed. Petrology, v. 40, no. 3, p. 986-997, 0565 
illus., tables, 1970. 


The Kirkwood Formation can be subdivided into three members: the Alloway Clay 
Member to the south, the Asbury Park Member in the northeastern coastal plain in 
Monmouth County, and the Grenloch Sand Member which grades into both the 
others and also overlies them in the central and northern part of the coastal plain. 
Heavy minerals were not found useful for stratigraphic correlation within the 
formation but the extremely limited suite coupled with the light minerals and clay 
minerals present furnished strong evidence for humid, sub-tropical climatic 
conditions in northeastern United States during the Miocene. — from Author's 
abstract 


05348 Izett, G. A.; Wilcox, Ray E.; Powers, H. A.; Desborough, G. A. The Bishop ash bed, 

a Pleistocene marker bed in the western United States: Quaternary Research, v. |, 

no. I, p. 121-132, illus., tables, 1970. 

Biotite-bearing chalky-white rhyolite ash, here called the Bishop ash bed, occurs in 055. 
middle Pleistocene alluvial and lacustrine deposits at eight localities from California 
to Nebraska, and is correlated with the basal air-fall lapilli of the Bishop Tuff, eastern 
California, radiometrically dated about 0.7 m.y. This correlation is based on similar 
petrography and electron microprobe, atomic absorption, and emission 
spectrographic analyses. At five localities the ash bed lies below a Pearlette-like ash. 
As more occurrences are found, it should become an important dated marker for the 
middle Pleistocene. Another similar ash, here called the ash of Green Mtn. 
Reservoir, occurs at three other localities, and is distinguishable from the Bishop by 
differences in composition of the glass. It is younger than the Bishop ash bed as it lies 
above the Pearlette-like bed. — from Authors’ abstract 


Jachens, A. C. See Kuo, J. T. 05622 
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05653 Jackson, Dennis Edward; Bulman, Oliver Meredith Boone. On the generic name 
Trigonograptus Nicholson, 1869: Geol. Soc. London Proc. 1970, no. 1663, p. 107- 
109, illus., 1970. 


Re-examination of the only specimen of the type species Trigonograptus lanceolatus, 
in the British Museum of Natural History, reveals that it is not an axonophorous or 
even a scandent graptolite. It consists of two uniserial stipes with their ventral 
margins facing inward along a midline, and appears to be merely the slightly distorted 
distal portion of the rhabdosome of a pendent Didymograptus, common in the 
Ellergill beds of England. The genus is therefore invalid, and a new name 
Tristichograptus is proposed for the stratigraphically important worldwide 
Graptolithus ensiformis Hall 1858, genolectotype from the Ordovician Quebec 
Group of Canada; as Retiolites ensiformis Hall, 1865, this species had been referred 
by Lapworth (1873) to Trigonograptus and was later incorrectly cited as the type 
species. —G 


Jackson, Everett D. See James, Odette B. 05694 
Jackson, T. j. See Meinschein, W. G. 05778 


05663 Jacobs, Marian B. Ciay mineral investigations of Cretaceous and Quaternary deep 
sea sediments of the North American Basin: Jour. Sed. Petrology, v. 40, no. 3, p. 864- 
868, illus., tables, 1970. 


Clay mineral studies have been undertaken on Pleistocene-Recent and Cretaceous 
(Maestrichtian) sediments from the outcrop area of seismic reflector Horizon A in 
the North American Basin. In Quaternary sediments, chlorite is more abundant than 
kaolinite; in Cretaceous sediments, chlorite is diminished. Development of zeolites, 
clinoptilolite, and phillipsite, along with increase in abundance of montmorillonite 
indicate that devitrification of ash has been an active diagenetic process in 
Cretaceous sediments. Changes in kaolinite and chlorite abundances across the 
disconformable contact between Cretaceous and Quaternary sediments may be due 
to climatic differences or to a change in sediment source. — Author’s abstract 


05652 Jacoby, Charles H. Storage of hydrocarbons in cavities in bedded salt deposits 
formed by hydraulic fracturing, in Third symposium on salt, V. 1 (J. L. Rau and L. F. 
Dellwig, editors): Cleveland, Ohio, Northern Ohio Geol. Soc., p. 463-469, illus., 
1970. 


In the last two decades a new concept of hydrocarbon storage has been created by 
the dissolving of cavities in salt and the use of these cavit 2s for hydrocarbon storage. 
Storage operations in bedded salt are dissimilar to those in dome type deposits. 
Similarly, the operation of cavities formed by hydraulic fracturing varies from single 
well jug type operations. Fractured cavities, although creating more space for the 
storage of product, are more severly influenced by the geology of the salt deposit. 
This is true, not only from the standpoint of creating the cavity but also with respect 
to its operation. Pressure variation created by the input of product and its subsequent 
recovery, together with the character of the recycling fluid, is of utmost importance. 
— Author’s abstract 


05539 Jahns, Richard H. Seventeen years of response by the City of Los Angeles to 
geologic hazards, in Geologic hazards and public problems (R. A. Olson and M. M. 
Wallace, editors) — [U.S.] Office Emergency Preparedness, Region 7, Conf., San 
Francisco, Calif., 1969, Proc.: Washington, D.C., U.S. Govt. Printing Office, p. 283- 
296, table [1970]. 


The author discusses the development of grading ordinances adopted by the City of 
Los Angeles since 1952 to combat floods and ground failure. Geologists, approved 
by the Engineering Geologists Qualification Board, have had an important role in 
evaluating geologic reports submitted prior to issuing grading permits. Although 
ground failure continues, the author feels that a great deal of it has been forestalled 
by the imposition of strict ordinances. Geologic associations, state and federal agenc- 
ies are constantly being consulted. — E 
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3 James, Harold L. Engineering geology with the New Mexico State Highway 
Commission [abs.], in Engineering geology and soils engineering symposium, 8th 
Ann., Pocatello, Idaho, 1970, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 217, 
1970. 


05694 James, Odette B.; Jackson, Everett D. Petrology of the Apollo 11 ilmenite basalts: 


Jour. Geophys. Research, v. 75, no. 29, p. 5793-5824, illus., tables, 1970. 


Most of the crystalline rock fragments in the lunar soil returned by Apollo 11 are 
ilmenite basalts, similar in mineralogy but differing considerably in texture, bulk 
chemical composition, sequence of crystallization, and mineral compositions. Most 
fragments belong to either the intersertal or the ophitic textural variants. These seem 
to be fragments of local bedrock. Thus the mare filling at the landing site consists 
largely of flows, erupted more than 3.5 b.y. ago. Some of these may have advanced 
over cratered surfaces and ponded in the impact depressions. Infall of meteorites or 
secondary ejecta during cooling may have been important in producing foundered 
crust, later hornfelsed in flow or lake interiors; some vitrophyric basalts may be 
splash products of this process. In addition to fragmented basalt, the regolith contains 
15-30 percent of very fine plagioclase-rich material which is much older and may be 
derived from the lunar highlands. — DBV 


05227 Jeffery, Peter M.; Anders, Edward. Primordial noble gases in separated meteoritic 


minerals, [Pt.] 1: Geochim. et Cosmochim. Acta, v. 34, no. 11, p. 1175-1198, illus., 
tables, 1970. 


Magnetite and a layer-lattice silicate from Orgueil show strikingly different noble gas 
patterns. Magnetite contains He, Ne, and Ar in essentially solar proportions, with 
some excess Kr and Xe. Ne and He isotopic ratios are typically solar, but Xe-129/Xe- 
132 is quite high. Silicate contains planetary gas. The Ne-21 radiation age of the 
magnetite (10.7 m.y.), higher than that of the bulk meteorite (4.5 m.y.), implies 
substantial loss of cosmogenic Ne-21 from silicate. The loosely bound primordial 
component in magnetite may represent trapped solar wind. The more tightly held gas 
in silicate was probably absorbed from the solar nebula at 350 + 50° K. The observed 
amounts of He, Ne, and Ar and elemental fractionations of planetary gas can 
probably be explained by equilibrium solubility. The isotopic features of planetary 
as require an additional process, such as production of Na-22 by charged-particle 
irradiation. — DBV 


05572 Jenne, E. A. Atmospheric and fluvial transport of mercury, in Mercury in the 


environment: U.S. Geol. Survey Prof. Paper 713, p. 40-45, 1970. 


The author discusses the entry of mercury into the atmosphere either in gaseous or 
particulate form, and how it is removed from the atmosphere and returns to earth 
either in rainfall or dryfall. Erosion, springs and mine drainage also contribute 
mercury to the fluvial environment. Some information is given on the sorption and 
desorption of ionic mercury by earth materials. Solute mercury introduced into 
streams is quickly transformed into particulate form by reduction to metallic 
mercury, by sorption to inorganic sorbates, by complexation with nonviable 
particulate organics and by sorption and ingestion by viable biota. Factors which 
affect the mobility of mercury in stream waters are discussed. — EH 


Jérome, Dominique Y. See Goles, Gordon G. 05709 


Johnson, A. I. Suggested method of test for infiltration rate in field using double- 
ring infiltrometers, in Special procedures for testing soil and rock for engineering 
purposes (5th edition): Am. Soc. Testing and Materials Spec. Tech. Pub. 479, p. 187- 
191, illus., table, 1970. 


Rates determined by ponding of large areas are considered most reliable, but the high 
cost makes the infiltrometer method more feasible. Many factors affect the 
infiltration rate, and absolute values for a particular type of sediment are probably 
nonexistent. The rate determined by this method is primarily for comparison. The 
— is difficult to use in very coarse or heavy clay soils, or in frozen ground. — 
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95315 Johnson, A. I. Suggested method for geologic reconnaissance of construction sites, 
in Special "seach for testing soil and rock for 5 gone on Fag sng (5th edition): 
, Pp. 43-55, 


Am. Soc. Testing and Materials Spec. Tech. Pub. 47 illus., 1970. 

Before starting studies of specific sites, the geologist should become familiar with the 
general geologic conditions; items that should be included in such a reconnaissance 
survey are listed. The preliminary site investigation should determine the geologic 
feasibility of the site and extent of detailed subsurface investigation required, and 
should provide information for making cost estimates; it should include use of 
airphotos, field study, mapping, and writing reports. Detailed exploration consists of 
determining and interpreting subsurface conditions, and taking samples of soil and 
rocks, and involves logging test holes, use of graphic logs in profiles, investigation of 
ground water, and report writing. — ESL 


05173 Johnson, Francis S. The oxygen and carbon dioxide balance in the Earth’s 


atmosphere, in Global effects of environmental pollution — Am. Assoc. Adv. Sci. 
Symposium, Dallas, Tex., 1968 (S. F. Singer, editor): New York, Springer-Verlag, 
and Dordrecht-Holland, D. Reidel Publishing Co., p. 4-11, tables, 1970. 


The scarcity of noble gases constitutes powerful evidence that the Earth was formed 
without an atmosphere and that the atmosphere has evolved by release of gases from 
the interior; gases were mainly CO, and H,O vapor and contained no free oxygen. 
Water vapor has gone to form oceans, CO, into carbonate rocks; nitrogen, a minor 
constituent, remains the principal atmospheric constituent. Oxygen has been 
released mainly by photosynthesis, most of which does not make a lasting 
contribution to atmospheric oxygen. A small fraction of photosynthesis products 
escapes decay and provides a lasting contribution to atmospheric oxygen. Natural 
conversion of CO, from the interior to O is overwhelmed today by burning of fossil 
fuels; the CO, content of the atmosphere is increasing at a relatively rapid rate, and 
the world climate may be affected. — from Author’s abstract 


Johnson, G. H. See Maloney, J. F. 05440 
Johnson, G. H. See Simpson, M. G. 05448 


05575 Johnson, J. G. Great Basin Lower Devonian Brachiopoda: Geol. Soc. America 


Mem. 121,419 p., illus., tables, 1970. 


In central Nevada, Eureka County and vicinity, continuous sections of Siegenian and 
Emsian strata comprise five major faunal assemblage zones based primarily on 
brachiopods from relatively large collections made in sequence at critical localities. 
This sequence serves as a standard for western U.S., in correlation with faunas of 
western and Arctic Canada, eastern North America (Appalachian Province), and the 
Old World. In succession the zones are: Quadrithyris, Spinoplasia, Trematospira, of 
Siegenian age; Acrospirifer kobehana, Eurekaspirifer pinyonensis, of Emsian age. 
Brachiopods of 111 species (26 new) are described. New subfamilies are 
Parachonetinae and Spinellinae; new genera are Discomyorthis, Leptocoelina, 
Pseudoparazyga. — VM 


Johnson, P. H. See Taylor, S. R. 05741 
Johnson, R. G. See Damberger, H. H. 05542 
Johnson, R. G. See Damberger, H. H. 05543 
Johnson, Ralph G. See Smith, W. H. 05541 


05546 Johnson, Ralph G.; Richardson, Eugene S., Jr. Fauna of the Francis Creek Shale in 


the Wilmington area, in Depositional environments in parts of the Carbondale 
Formation, western and northern Illinois — Francis Creek Shale and associated 
strata and Mazon Creek biota — Geol. Soc. America, Coal Geology Div., Ann. Field 


’ Trip, Milwaukee, Wis., 1970: Illinois Geol. Survey Guidebook Ser. 8, p. 53-60, illus., 


tables, 1970. 
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In a strip mine near Essex and in a neighboring mine, a new fauna dominated by 
marine invertebrates, called the Essex concretion fauna, has been discovered. In this 
fauna, animal fossils are as common as plants, contrasting with Mazon Creek 
(Braidwood) fauna, where plants outnumbered animals 100 to |. Preservation of 
fossils suggests rapid burial and early formation of concretions. Several concretion 
zones are visible along the highwall of the mine at Essex, but most fossils were 
collected on spoil piles so their stratigraphic level cannot be determined. The 
principal elements of the fauna are tabulated; the collection consists of 3,214 
specimens. Common fossils appear to be pelagic and nektonic animals; there is no 
evidence of biogenic reworking. The environment of deposition probably was an 
interchannel floodplain; thin zones of concretions indicate brief marine incursions, 
probably by storm surges. — ESL 


05755 Johnson, Richard D.; Davis, Catherine C. Total organic carbon in the Apollo 11 


lunar samples, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, 
Chemical and isotope analysis: New York, and Oxford, England, Pergamon Press 
(Geochim. et Cosmochim. Acta Supp. 1), p. 1805-1812, illus., table, 1970. 


Analysis for total organic carbon content by pyrolysis hydrogen flame ionization 
detection is reported. The analytical technique, its scope and its limitations are 
described in detail. The apparent organic carbon content of fifteen different lunar 
samples ranged from 10 to 126 ppm. The amounts correlated with the sample hand- 
ling history. Comparison of these results with those reported by other investigators 
indicates that the higher levels reported here are due to fewer limitations in this 
technique of liberating and analyzing organic matter. Lacking qualitative 
information about the nature and source of this organic matter, an upper limit of 10 
ppm is estimated for any possible indigenous lunar organic material. — Authors’ 
abstract 


05502 Johnson, Robert B. Refraction seismic and electrical resistivity studies of 


engineering geologic problems at mountain tunnel sites, in Engineering geology and 
soils ———— symposium, 8th Ann., Pocatello, Idaho, 1970, Proc.: Boise, Idaho, 
Idaho Dept. Highways, p. 1-20, illus., 1970. 


Tunnel construction in mountainous terrain suffers from inadequate knowledge of 
engineering properties of rocks and geologic discontinuities. Projection to tunnel 
grade of surface-mapped structural features and rock quality is often in error. In the 
refraction seismic method, velocity data are a function of engineering properties, and 
are affected by changes in rock type and structural features. Limitations to 
prediction of at-depth conditions are summarized. Electrical resistivity responds to 
changes in resistance of different rock types or alterations. Field results and problems 
inherent in field use, as well as interpretive ambiguities precluding its use for tunnel 
design [Colorado] are reviewed. Both methods define ——s mapped features, 
and data from both indicate unmapped features, as well as modification of surface- 
mapped rock qualities. Complementary features of the two are illustrated. — from 
Author’s abstract 


05377 Jones, Bill R.; Reaser, Donald F. Geologic map of southern Quitman Mountains, 


Hudspeth County, Texas: Texas Univ. Austin Bur. Econ. Geology Geol. Quad. Map 
39, scale 1:48,000, sections, separate text, 1970; reprinted in Geology of the southern 
Quitman Mountains area, Trans-Pecos Texas: Soc. Econ. Paleontologists and 
Mineralogists Permian Basin Sec. Pub. 70-12, p. [31-54], illus., 1970. 


Cretaceous strata in the southern Quitman Mts. are, from oldest to youngest: 
Mountain, Quitman, Cox Formations; Finlay Limestone; Benevides Formation; Espy 
Limestone; Eagle Mountain Formation; Buda Limestone; and Ojinaga Formation. 
Cenozoic strata are boulder conglomerate, middle tuff, and sedimentary rocks 
(bolson fill to windblown sand). On a large scale, Cretaceous structure consists of a 
block-faulted, thrust-faulted, nearly recumbent anticline and syncline. Folds are cut 
by a thrust fault and at least two sets of normal or strike-slip faults. Potable water can 
be obtained at most places from gravel in bolson fill. No deposits of metallic minerals 
were observed; sand, gravel, and building stone, though abundant, have little 
commercial value enone locally. Petroleum possibilities in Cretaceous strata appear 


to be poor. — MC 
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05508 Jones, Walter V.; Larsen, Ronald. Investigation and correction of a highway 
landslide (special emphasis on horizontal drains), in Engineering geology and soils 
engineering symposium, 8th Ann., Pocatello, Idaho, 1970, Proc.: Boise, Idaho, Idaho 
Dept. Highways, p. 123-144, illus., 1970. 


A small scale mudflow, recognized as a potential problem during preliminary stages 
of investigation, was but a small segment of a gigantic mass gravity feature existing 
farther to the west, which began to fail during construction. Investigation revealed 
active movement was occurring along contact of colluvium and underlying 
weathered gneissic sands; seepage water under artesian pressure was prevalent in the 
residual sand aquifer. To stabilize recent movement and to maintain gross stability of 
the overall slide mass, corrective features included incorporation of horizontal 
drains. Stabilization techniques are evaluated, and basic conclusions are drawn after 
20 months. — from Authors’ abstract 


05469 Jones, William R.; Moore, Samuel L.; Pratt, Walden P. Geologic — of the Fort 
Bayard quadrangle, Grant County, New Mexico: U.S. Geol. Survey Geol. Quad. Map 
GQ-865, scale 1:24,000, sections, separate text, 1970. 


The text delineates the general features of the Fort Bayard quadrangle, and describes 
the four age groups of intrusive rocks, Oligocene volcanic activity, and the 
quadrangle’s outstanding feature, a swarm of mafic porphyry dikes. —- MCM 


Josey, William L. See Kesler, Stephen E. 05192 
Jovanovic, S. See Reed, G. W., Jr. 05734 
Kaiser, W. A. See Hohenberg, C. M. 05717 


05505 Kaliser, B. N.; Grey, D. C. Sulfur isotope determinations as a one ic tool, in 
Engineering geology and soils engineering symposium, 8th Ann., Pocatello, Idaho, 
1970, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 55-63, illus., tables, 1970. 


In the Bear Lake project area [Utah-Idaho], ground waters were found from several 
aquifers. Attempts were made to find to what degree the active Bear Lake fault along 
the east shore affords ingress to juvenile or connate water and/or recirculated 
meteoric waters. A Piper trilinear plot was prepared to show group differences in 
chemical quality from 13 sampling sites, but no distinct conclusions could be drawn 
as to causative factors of quality differences. In samples analyzed for sulfur-isotopes, 
three distinct families of values may be recognized: high values in Bear Lake and 
some hot springs along the fault, intermediate values in Bear River below the lake 
and in other surface waters, and very light values, probably due to oxidation. It is 
concluded that the samples represent three major source characteristics: sulfate from 
on waters, sulfates from oxidation of biogenic sulfides, and surface waters. — 


Kaplan, I. See Chang, S. 05759 
Kaplan, I. R. See Kolodny, Yehoshua. 05670 


05719 Kaplan, I. R.; Smith, J. W.; Ruth, E. Carbon and sulfur concentration and isotopic 
composition in Apollo 11 lunar samples, in Apollo 11 Lunar Sci. Conf., Houston, 
Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, and Oxford, 
England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1317-1329, 
illus., tables, 1970. 


The concentration of carbon and sulfur in six lunar samples ranged between 20-200 
ppm and 650-2300 ppm, respectively. Carbon was present in gaseous, volatilizable 
and non-volatile forms. Among the forms of carbon, terrestrial contaminants were 
recognized. Sulfur appeared to exist only as acid-volatile sulfide. The bulk fines 
contain the highest concentration of carbon and the lowest concentration of sulfur. 
They are always enriched in the heavier isotope C-13 or S-34. The fine-grained 
basaltic rocks show the reverse relationship; lowest carbon, highest sulfide 
concentrations and no apparent enrichment in heavy isotopes. The breccias are of 
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intermediate composition. A grain-size separation of the bulk fines indicated that the 
highest carbon content and lowest sulfur content is present in material with the 
smallest particle size. — Authors’ abstract 


Kashuba, A. Thomas. See Morrison, George H. 05726 


05295 Katz, Michael B. A critical appraisal of the term ‘green rock’ from studies in Mont 


Tremblant Park area, Quebec [with French abs. ]: Geol. Assoc. Canada Proc., v. 22, 
p. 19-26, illus., table, 1970. 


A series of pyroxene-bearing rocks of charnockitic affinities with diverse 
compositions and textures are widely distributed in the Grenville province of Quebec 
and have been termed ‘green rock’ by Osborne and Morin. Detailed studies in the 
Mont Tremblant Park area, Quebec reveal that the green rocks can be subdivided 
into two distinct lithological groups on the basis of field relationships, mineralogy, 
textures, microstructures, and geochemistry: (1) hypersthene granulites and 
associated gneisses, pyriclasites and amphibolites, (2) intrusive quartz mangerites 
and enderbites of the anorthosite suite. The present investigation indicates that these 
two groups are of different ages, unrelated, and therefore should not be considered 
consanguineous. The term ‘green rock’ thus has an ambiguous meaning and should 
be discarded. — Author’s abstract 


Kaushal, S. See Gopalan, K. 05710 
Kaye, J. H. See Perkins, R. W. 05732 


05503 Kealy, Dan; Williams, Roy E. Mathematical models of ground-water flow as an aid 


for predicting slope stability in tailings-pond embankments, in Engineering geology 
and soils engineering symposium, 8th Ann., Pocatello, Idaho, 1970, Proc.: Boise, 
Idaho, Idaho Dept. Highways, p. 21-36, illus., 1970. 


Research demonstrates the usefulness of mathematical models of subsurface flow in 
determining the factor of safety for tailings-pond embankments. Especially valuable 
is the prediction, by the model, of the location of the phreatic surface within the 
embankments, and definition of the subsurface flow system. Design of stable 
embankment slopes and an understanding of flow from inside the pond, through the 
embankment, toward the regional water table are of importance to public safety. 
Studies indicate that permeability distributions in existing embankments may be 
fairly consistent. If this is true, it may be possible, prior to construction, to use 
mathematical models as predictive devices for safe-slope design and for analysis of 
the flow from tailings ponds via the subsurface. — from Authors’ abstract 


Keays, Reid R. See Ganapathy, R. 05693 

Keays, Reid R. See Ganapathy, R. 05706 

Keil, Klaus. See Blander, Milton. 05691 

Keller, George H. See Bennett, Richard H. 05673 


05680 Keller, W. D. Environmental aspects of clay minerals, in Symposium on environ- 





mental aspects of clay minerals: Jour. Sed. Petrology, v. 40, no. 3, p. 788-813, illus., 
tables, 1970. 


Maximum caution must be used when environmental interpretations are drawn from 
clay mineral occurrences. Primary-stage clay minerals are those formed here. Others 
altered or formed elsewhere and deposited here are termed N+1 stage clay minerals. 
Examples are cited of primary-stage clay minerals deposited from solution, by 
replacement, by crystallization from a colloidal gel, and alteration of non-layer 
silicates. N+1 stage clay minerals transformed during deposition in marine environ- 
ments include chlorite and illite from ‘open illite.” Diagenetic illitization and 
probably chloritization occur upon deep burial and/or contact with high K* or Mg”*. 
Hydrothermal clays are best recognized by the geology. Metamorphic and igneous 
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clay minerals are as saponite in limestones (Dalradian) in sillimanite zones, and 
smectite in andesite. — from Author’s abstract 


05286 Kenty, J. D. Suggested method of test for direct shear strength of rock core 


specimens, in Special procedures for testing soil and rock for engineering purposes 
(5th edition): Am. Soc. Testing and Materials Spec. Tech. Pub. 479, p. 613-617, 
illus., 1970. 


This method covers determnation of the direct shear strength of cores up to six 
inches in diameter. A minimum of three specimens of any one rock type were tested. 
For each type, cohesion and an angle of internal friction are determined. The shear 
device includes a box made of two blocks each having a recess to receive specimens 
three to six inches in diameter; smaller blocks are made with a recess for two to two 
and one half-inch diameter cores. — ESL 


05463 Keroher, Grace C. Lexicon of geologic names of the United States for 1961-1967: 


U.S. Geol. Survey Bull. 1350, 848 p., table, 1970. 


This lexicon is a compilation of the new geologic names introduced into the literature 
from 1961-1967 in the United States, its possessions, the Trust Territory of the 
Pacific Islands, and the Panama Canal Zone. It contains 2,860 names, including cross 
references. Subsurface names are included if they have been defined as a part of 
formal stratigraphy. — GCK 


05660 Kerrick, D. M. Contact metamorphism in some areas of the Sierra Nevada, 


California: Geol. Soc. America Bull., v. 81, no. 10, p. 2913-2937, illus., table, 1970. 


Metasedimentary rocks in the Tioga Pass roof remnant are of the albite epidote 
hornfels facies in the interior of the pendant and hornblende hornfels near the 
plutonic contact. In the Standard area, near Sonora, the igneous contact and rocks 
are sillimanite schists; further out the rocks are fine grained micaschists and hornfels. 
Studies of these and at other Sierran localities reveal: (1) Calcareous rocks indicative 
of water-rich vapor phases are common, (2) new contact rocks may be Al,SiO; 
(commonly sillimanite ) + K-feldspar + quartz + muscovite; further from the contact 
the K-feldspar is absent but muscovite is present; (3) basic volcanic rocks are in 
disequilibrium, containing relic volcanic plagioclase; and (4) magnesian assemblages 
in serpentinites may have developed under the condition PH,O < P total. — from 
Author’s abstract 


Kerridge, J. F. See Reid, Arch M. 05313 


05192 Kesler, Stephen E.; Josey, William L.; Collins, Earl M. Basement rocks of western 


nuclear Central America—The western Chuacis Group, Guatemala: Geol. Soc. 
America Bull., v. 81, no. 11, p. 3307-3321, illus., tables, geol. map, 1970. 


Proposed metamorphic basement rocks are probably early Paleozoic and are 
overlain by late Paleozoic Santa Rosa Group shales and phyllites. Metasedimentary 
rocks in the western part of the area appear to correlate with the Chuacus Group and 
are called the western Chuactis Group. They are divided into a muscovite-rich unit, 
a banded gneiss unit, and an undivided unit, all of which trend northwest. The high 
quartz and potassium content suggest that the parent sediments were derived in part 
from a granitic, cratonic(?) source. The basement rocks, and several pre- or 
syntectonic granitic plutons, contain mineral assemblages characteristic of the 
greenschist facies. During metamorphism they were deformed into a northwest- 
trending, southeast-plunging antiform. The rocks were then tightly folded about 
steeply dipping axial planes striking N. 15° W. [The structural setting and origin of 
two basement marble units are also described. ] — from Authors’ abstract 


05600 Kester, Dana R.; Pytkowicz, Ricardo M. Effect of temperature and pressure on 


sulfate ion association in sea water: Geochim. et Cosmochim. Acta, v. 34, no. 10, p. 
1039-1051, illus., tables, 1970. 
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The temperature dependences between 2° and 25°C of the stoichiometric association 
constants of NaSO, and MgSO,° ion-pairs were determined by a potentiometric 
procedure. The constant for NaSO, ion-pairs was also measured at pressures up to 
1,000 atm. These data were used with estimates of the effect of pressure on MgSO,° 
ion-pairs to evaluate the effects of temperature and pressure on the major chemical 
species of sulfate present in sea water. The results indicate that sulfate ion-pairing in 
sea water increases as the temperature decreases. The NaSO, ion-pairs dissociate as 
pressure increases, and the sulfate released causes an increase in the concentration of 
MgSO,’ ion-pairs. These results indicate that the ultrasonic absorption of sea water 
due to MgSO,° ion-pairs may increase with depth in the ocean, rather than decrease, 
as is predicted from single-salt solutions. — Authors’ abstract 


055 


Kharkar, D. P. See Turekian, Karl K. 05743 
Kindle, C. H. See Fritz, W. H. 05558 


05689 King, Elbert A., Jr.; Martin, R.; Nance, Weldon B. Tektite glass not in Apollo 12 052 
samples — [Discussion of ‘‘Tektite = in Apollo 12 sample,” by J. A. O'Keefe, 
1970]: Science, v. 170, no. 3954, p. 199-200, illus., table, 1970. 


Issue is taken with O’Keefe’s (ibid., v. 168, no. 3936, p. 1209-1210, 1970) reported 
discovery of tektite glass in lunar sample 12013, based on information from the 
Apollo 12 preliminary examination and other communications. It is suggested that 
the report is based on faulty data and assumptions, and that the major conclusion is 
incorrect. Although portions of the sample might appear to be vitreous, neither frag- 
ment of sample 12013 analyzed during the preliminary examination was glass. X-ray 
diffraction analyses of both fragments were performed prior to chemical analysis and 
gave the following mineral identifications and estimated modal mineral percentages: 
calcic plagioclase, 35; clinopyroxene, 20; alkali feldspar, 15; low (alpha) quartz, 12; 
tridymite, < 1; ilmenite, 3. It is concluded that there is no existing chemical or 
mineralogical observation or data that uniquely support the idea that tektites 
originate from the Moon. — GV 
05189 Kirkland, Douglas W.; Anderson, Roger Y. Microfolding in the Castile and Todilto = 
crapoemen: —_ and New Mexico: Geol. Soc. America Bull., v. 81, no. 11, p. 3259- 
3281, illus., 1970. 


The Castile laminated calcite-anhydrite and Todilto laminated calcite each locally 
contain small-scale fold chains characterized by varying degrees of buckle shortening 
in successive laminae. Microfolds in the Castile occur in the hinge zones of larger 
folds where the calcite thickened and thinned to accommodate varied fold patterns 
of the anhydrite laminae. Microfolds in the Todilto also are associated with larger 
folds, but are confined to occasional thin finely crystalline calcite laminae which 
buckled and filled voids formed between adjacent beds of coarser crystalline 
limestone. The Castile and Todilto microfolds resulted directly or indirectly from 
tectonic deformation. Microfolding in other laminated evaporites may have had a 
similar origin. — EHP 


05720 Kirsten, T.; Miiller, O.; Steinbrunn, F.; Zahringer, J. Study of distribution and 
variations of rare gases in lunar material by a microprobe technique, in Apollo 11 
Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: 
New York, and Oxford, England, ar aR Press (Geochim. et Cosmochim. Acta 
Supp. 1), p. 1331-1343, illus., tables, 1970. 

0567 

The rare gas distribution in lunar soil 10084-31, breccias 10019-13, 10046-19, 

10061-26 and rocks 10057-22, 10057-80, 10085-41, was studied with a micro- 
helium-probe. Gases are concentrated in grain surfaces and originate from solar 

wind. He-4 concentrations of different mineral components vary by more than a 

factor of 10 apart from individual fluctuations for each type. Also grains with no 

detectable He-4 exist. Titanium-rich components have the highest, Ca-rich minerals 
the lowest concentrations. The solar wind was redistributed by diffusion. Lithic frag- 

.ments in breccias contain no solar gases. Glass pitted surfaces of crystalline rocks 


contain about 10° cu cm H-4 per sq cm. Etched dust grains clearly show spallogenic 0516 
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and radiogenic components. The apparent mean exposure age of dust is 
approximately 500 m.y., its K-Ar age lies between 3.4 and 4.3 b.y. Cavities of 
crystalline rocks contain He-4, radiogenic argon, hydrogen and nitrogen. — Authors’ 
abstract 


Klovan, J. E. See Dolphin, Dale R. 05292 


05573 Knapp, Carol E. Mercury in the environment: Environmental Sci. and Technology, 
v. 4, no. 11, p. 890-892, illus., tables, 1970. 


The author discusses natural, agricultural, and industrial sources and processes of 
mercury contamination of animal and human tissue, water, sludge and sediments, 
methods of detecting mercury and of restoring contaminated lakes. Industries have 
recently curtailed mercury dumping sharply, but contamination is still serious. — EH 


05216 Koerner, R. M. The mass balance of the Devon Island ice . Northwest Territor- 
ies, Canada, 1961-66 [with French and German abs. ]: Jour. Glaciology, v. 9, no. 57, 
p. 325-336, illus., tables, 1970. 


Methods used in measuring mass balance of Devon Island ice cap are described. The 
northwest part had a slightly negative net balance for the period 1961-66. An inverse 
relation between mean net balance and elevation of the equilibrium line in this part 
indicates that mean net balance would be zero with an equilibrium line at 920 m 
elevation. Accumulation on the ice cap is greatest in the southeast, but 
measurements suggest that mean net balance is similar to that on the rest of the ice 
cap. The present accumulation pattern must have existed for several hundreds, and 
possibly eovenndl of years. Firn stratigraphy and variations in elevation of firn and 
equilibrium lines indicate that only 1962 had a more negative mean net balance than 
the average value for the period 1934-60. During the same 26-yr period the net 
balance at 1,787 m has varied, but summer conditions have not changed 
significantly. — from Author’s abstract 


05511 Koerner, Robert M. Energy and surface characteristics of quartz soils, in 
Engineering geology and soils et symposium, 8th Ann., Pocatello, Idaho, 
1970, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 187-195, illus., table, 1970. 


There are some anomalies in the Mohr-Coulomb failure criterion used to predict 
yield strength of a soil mass; an alternate approach aimed at the mineralogical nature 
of the soil particles might gain insight into such problems. To evaluate this behavior a 
combination of surface and energy experiments were performed on eight different 
quartz soils having varying particle sizes; other soil characteristics such as size 
distribution and shape were held reasonably constant. BET gas adsorption 
measurements were taken to evaluate surface area of the various quartz soils; a 
modified calorimeter was used to find reaction energies of each soil when combined 
with hydrofluoric acid in a sealed teflon-lined chamber. The combination of these 
two sets of experiments resulted in a uniform energy of quartz of approximately 0.4 
cal/cm?, a value, now independent of particle characteristics, believed to be the 
“true” mineralogical energy of quartz. — from Author’s abstract 


Kohler, J. A. See Simpson, M. G. 05448 
Koide, Minoru. See Bernat, Michel. 05601 


05670 Kolodny, Yehoshua; Kaplan, I. R. Carbon and oxygen isotopes in apatite CO, and 
coarens calcite from sedimentary phosphorite: Jour. Sed. Petrology, v. 40, no. 3, 
p. 954-959, illus., table, 1970. 


Carbon and oxygen isotopes were analyzed in carbonate apatite CO, and in co- 
existing calcite. Both C and O in apatite CO, are enriched in the respective light 
isotopes relative to calcite. These results confirm the proposition that carbonate is 
part of the apatite structure. — Authors’ abstract 


05168 Kornfeld, Joseph A. Cretaceous gas trend is developing in Saskatchewan: World 
Oil, v. 171, no. 6, p. 109-110, illus., 1970. 
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Recent discovery of six new shallow gas fields in the Canadian Province of 
Saskatchewan is focusing attention on a new Cretaceous trend covering nearly 13 
million acres extending eastward from the Alberta border some 200 miles across the 
northern part of the Province. More than 400 wells will be completed in the trend 
this year. — GHD 


05169 Kornfeld, Joseph A. Ultra-deep gas search continues at record pace: World Oil, v. 
171, no. 7, p. 54, 1970. 


Twenty-six wells projected to depths of 14,500-28,000 feet are being drilled along a 
150-mi trend across the Texas Panhandle and western Oklahoma. Primary target of 
this activity is the 50 trillion cu-ft gas reserve estimated to underlie approximately 5.8 
million acres of this portion of the Anadarko basin. Wheeler County, Texas is the 
locale of major leasing activity. Main targets are the Morrow sandstones at about 
14,000 feet, and Siluro-Devonian Hunton carbonates as deep as 22,000 feet. — GHD 


Korotev, Randy L. See Haskin, Larry A. 05712 0562 
Koteff, Carl. See Oldale, Robert N. 05409 
Kozak, L. M. See Huang, P. M. 05289 

Krahenbiihl, U. See Eberhardt, P. 05699 


05632 Kravitz, Joseph H. Repeatability of three instruments used to determine the 
undrained shear strength of extremely weak, saturated, cohesive sediments: Jour. 0575¢ 
Sed. Petrology, v. 40, no. 3, p. 1026-1037, illus., tables, 1970. 


The relative repeatability of the fall cone, motorized laboratory vane and torvane 
when testing undrained shear strength, has been established. Twenty-six samples 
were tested for shear strength and analyzed for their chemical, mineralogical, and 

hysical properties. The repeatability of shear strength measurements within each 
instrument and the significance of the differences among the instruments were then 
determined. The fall cone showed the best repeatability with the motorized 
laboratory cone next and the torvane last. The individual repeatability of all three 
devices when testing extremely weak sediments is poor. Differences among the 
instruments were not significant at the 5 percent level. Instrument characteristics and 
testing methods rather than sediment characteristics are most likely responsible for 
ao among the instruments and for the low repeatability. — from Author's 
abstract 


Krinsley, David. See Cloud, Preston. 05753 


05241 Krishnamurthy, M.; Sarma, K. V. N.; Blench, Tom. Erodibility of channels with 
cohesive boundary — Discussion [of paper 7156 by Emmanuel Partheniades and 
Robert E. Paaswell, 1970]: Am. Soc. Civil Engineers Proc., v. 96, Jour. Hydraulics 
Div., no. HY 12, p. 2658-2661, 1970. 


Paper 7156 was published ibid., no. HY 3, p. 755-771, 1970; see Abs. North 
American Geology, November 1970. 05298 


Krueger, Harold W. See Zartman, Robert E. 05194 


05362 Krutak, Paul R. Origin and depositional environment of the Codell Sandstone 
Member of the Carlile Shale (Upper Cretaceous), southeastern Colorado, in Dakota 
and related rocks of the Front Range — Guidebook issue: Mtn. Geologist, v. 7, no. 3, 
p. 185-204, illus., table, 1970. 


Correlation of 38 measured sections of this widespread marine unit discloses two 
distinct facies: a basal sequence, with structures interpreted as large-scale current 
lineations, separated by a disconformable, thinner upper sequence with an unusual 
bedding plane break near the top. Five facies within this upper unit — calcarenite, 
sandstone with limonitized borings, shaly to massive sandstone, sandy limestone, and 
a sandy shale restricted areally — are either submarine or supratidal in origin. 
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Isopachous and lithologic studies suggest the basal surface of the Codell member 
rests disconformably on upper Carlile Shale. The surface of the upper Carlile seems 
gently flexed into northeasterly aligned protosynclines and protoanticlines. Implied is 
a pre-Laramide stress field oriented northwest at right angles to that implied by 
Laramide structural features. A sedimentary model suggests nearshore currents 
flowing from southwest to northeast. — GDC 


Kuhn, John K. See Schleicher, John A. 05339 
Kulm, L. D. See Griggs, G. B. 05654 

Kulm, L. D. See Duncan, John R. 05665 
Kunze, G. W. See Naghshineh-Pour, B. 05414 


05622 Kuo, J. T.; Jachens, A. C.; Ewing, Maurice; White, G. Tidal anomalies and regional 
geologic structure [Reply to discussion by D. A. Rigassi of ““Transcontinental tidal 
gravity profile across the United States,” 1970]: Science, v. 170, no. 3961, p. 1003, 

970. 


For the original paper, see ibid., v. 168, no. 3934, p. 968-971, 1970; Abs. North 
root Ce alana November 1970; discussion by Rigassi, ibid., v. 170, no. 3961, p. 
1003, 1970. 


05756 Kvenvolden, K. A. (and others). Carbon compounds in lunar fines from Mare 
Tranquillitatis — [Pt.] 1, Search for molecules of biological significance, in Apollo 
11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope 
analysis: New York, and Oxford, England, Pergamon Press (Geochim. et 
Cosmochim. Acta Supp. 1), p. 1813-1828, illus., tables, 1970. 


This four-part paper describes an extensive analysis for carbon compounds in lunar 
fines from Tranquillity Base. A search was made for high molecular weight alkanes 
and aromatic hydrocarbons, fatty acids, porphyrins, amino acids, purines, 
pyrimidines, and carbohydrates. With the exception of trace quantities of pigment 
having porphyrin-like spectral characteristics, there was no evidence at the 
nanogram level for the presence of the other classes of organic compounds. Acid 
hydrolysis of the fines produced (1) low molecular weight hydrocarbons, suggesting 
the presence of carbides; (2) hydrogen sulfide, the sulfur enriched in S-34 by + 8.2 
permil relative to the Canyon Diablo meteorite standard; and (3) organosiloxanes, 
found when the hydrolysates were acylated and esterified. — DBV 


Kvenvolden, K. A. See Chang, S. 05759 
Kvenvolden, Keith A. See Hodgson, Gordon W. 05757 
Kvenvolden, Keith A. See Gehrke, Charles W. 05758 


05298 Lajoie, J. (editor). Flysch sedimentology in North America: Geol. Assoc. Canada 
Spec. Paper 7, 272 p., illus., tables, 1970. 


A symposium to evaluate present knowledge of flysch sedimentology was sponsored 
by the Geological Association of Canada during its 1969 Annual Meeting in Montr- 
eal, preceded by a 3-day field trip to examine flysch sequences in the Appalachian 
region of Quebec. No uniform usage of the term was enforced, except that it be for 
marine eugeosynclinal deposits of interbedded coarse and fine detrital sediments. 
Fourteen of the papers bp at the symposium are included in this volume and 
are cited separately. — GDC 


Lajoie, J. See Hubert, C. 05305 
Lambert, D. G. See vonSeggern, David. 05222 
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05620 Lancet, Michael S.; Anders, Edward. Carbon isotope fractionation in the Fischer- 


Tropsch synthesis and in meteorites: Science, v. 170, no. 3961, p. 980-982, illus., 
tables, 1970. 


Carbon dioxide and organic compounds made by a Fischer-Tropsch reaction at 
400°K show a kinetic isotope fractionation of 50 to 100 per mil, similar to that 
observed in carbonaceous chondrites. This result supports the view that organic 
compounds in meteorites were produced by catalytic reactions between carbon 
monoxide and hydrogen in the solar nebula. — Authors’ abstract 


05536 Lander, J. F. National Earthquake Information Center, in Geologic hazards and 


public problems (R. A. Olson and M. M. Wallace, editors) — [U.S.] Office 
Emergency Preparedness, Region 7, Conf., San Francisco, Calif., 1969, Proc: 
Washington, DC. U.S. Govt. Printing Office, p. 197-198 [1970]: 


The history of recording earthquake activity by the U.S. Coast and Geodetic Survey 
is reviewed. The National Earthquake Information Center was established primarily 
to provide data on earthquakes which is understandable and useable by officials and 
the public. The Earthquake Rapid Reporting Service. records earthquakes of 
magnitude 6 to 6.5 and larger, and a network of observers and seismograph stations 
reports data on magnitude and location of earthquakes in the United States, 
Epicenters are recorded on a worldwide basis and historical data is accumulated. The 
author stresses the importance of supplying the public with accurate information and 
cites publications of general interest. — E 


Lange, A. L. See Westphal, W. H. 05646 


05212 Lange, Arthur L. The detection of prehistoric earthquakes from fractured cave 


structures: Caves and Karst, v. 12, no. 2, p. 9-14, illus., 1970. 


Bodo Schillat’s theory of fractured speleothems in caves is discussed as evidence of 
former earth shocks due to volcanic eruptions; it is suggested that they can as easily 
be the result of tectonic earthquakes. Schillat’s idea that a stalagmite sheared by a 
shock falls in line with the source of the shock is also questioned. The author cites 
data on displacement of monuments by shocks, in which rotational movement, due to 
nearly simultaneous arrivals of strong horizontal shear waves and surface (Rayleigh) 
waves, plays a large part. He suggests that the geometry of fracture and the direction 
of fall of a stalagmite can be influenced by the wave type responsible for fracturing it, 
by the dominant phase of the wave cycle and by horizontal wave refraction. — EH 


Langenheim, R. L., Jr. See Pierce, R. W. 05187 
Larimer, J. W. See Moore, C. B. 05725 
Larsen, Ronald. See Jones, Walter V. 05508 
Larson, R. R. See Rose, Harry J., Jr. 05735 


05774 Latham, G. V.; Ewing, Maurice; Press, Frank; Sutton, G. H.; Dorman, J.; 


Nakamura, Y.; Derr, J.; Duennebier, F. Passivnyy seysmicheskiy eksperiment [The 
passive seismic experiment]: Akad. Nauk SSSR Izv. Ser. Geol., no. 8, p. 51-55, illus., 
1970. 


The passive seismic experiment, described in another paper (see Latham, Ewing, 
Press, and Sutton, 1969;Geophys. Abs. 275-054), was left at Tranquillity Base. After 
the blastoff of the lunar module, the short period seismometer recorded many diverse 
high frequency (2-18 hz) signals which were classified as type B, M, T, and L. This 
paper describes only the L signals, tentatively believed to be of natural origin. These 
last relatively long, up to an hour. The long duration could be due either to prolonged 
action of the source mechanism or to a propagation effect; the signal from the 
touchdown of Apollo 12 indicates that the latter is more likely, and suggests that the 
Moon has an exceptionally high Q value (low absorption) and possibly also is 
heterogeneous at least in its surface layers. — DBV 
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Lattery, J. E. See Cress, J. P. 05467 

Laul, J. C. See Ganapathy, R. 05706 
Lawless, J. See Chang, S. 05759 

Learned, R. E. See Pierce, A. P. 05564 
Learned, R. E. See McCarthy, J. H., Jr. 05571 
Lee, K. L. See Seed, H. Bolton. 05515 

Lee, Kenneth L. See Singh, Awtar. 05510 
Lee-Hu, C. See Gopalan, K. 05710 


05236 LeFeuvre, Albert R.; Altinbilek, Hilmi D.; Carstens, Marion R. Sediment-pickup 


function: Am. Soc. Civil Engineers Proc., v. 96, paper 7636, Jour. Hydraulics Div., 
no. HY 10, p. 2051-2063, illus., tables, 1970. 


A function expressing the rate of removal of bed has been presented in terms of the 
following variables: 1) fluid velocity; 2) coefficient of drag; 3) particle diameter; 4) 
bed slope; 5) oo of repose; and 6) fluid density in the vicinity of the particle. The 
variables of the function were established by consideration of the forces acting on a 
typical surface particle. The functional relationship was established by the results of 
an experimental study. The sediment-pickup function has been formulated as a local 
rate of bed removal in order to be able to incorporate the function in the differential 
form of the equation of continuity. — Authors’ summary 


05533 Leighton, F. Beach. Landslides, in a hazards and public problems (R. A. 


Olson and M. M. Wallace, editors) — [U.S.] Office Emergency Preparedness, 
Region 7, Conf., San Francisco, Calif., 1969, Proc.: Washington, D.C., U.S. Govt. 
Printing Office, p. 97-132, illus. [1970]. 


Landslides represent one of the largest terrain problems in the Far West. Of various 
gravity-induced movements described, this paper is concerned wor! with “true 
slides,” or bedrock and overburden slides, occurring in southern California where 
the concentration of slides is very high due to widespread association of hillside 
slopes, youthful and weak earth materials, adverse geologic structures and heavy, 
episodic precipitation. Ancient landslides can become reactivated. Man-made slides 
can be caused by loading the top of a slope, undercutting the toe of a slope, or by 
ineffective grading or drainage. Prevention and remedial methods and programs are 
discussed. — EH 


Léonard, M. A. See Hubert, C. 05305 
LePichon, Xavier. See Olivet, Jean-Louis. 05256 
Lespérance, P. J. See Fritz, W. H. 05558 


05178 Lespérance, Pierre J.; Bourque, Pierre-André. Silurian and basal Devonian 


stratigraphy of northeastern Gaspé Peninsula, Quebec: Am. Assoc. Petroleum 
Geologists Bull., v. 54, no. 10, p. 1868-1886, illus., 1970. 


Lithology, biostratigraphy, and correlations of seven Silurian and basal Devonian 
formations are discussed. In the western part of the area the succession is similar to 
that in the Matapedia Valley area, farther west. The succession in the east differs in 
part in stratigraphic nomenclature and units are younger. A major transgression from 
western to eastern parts of the area occurred in late Pridolian (Late Silurian) time. 
The position of the Silurian-Devonian boundary in Gaspé Peninsula is discussed in 
relation to this boundary in New York State. — EGS 


05695 Levinson, A. A. (editor). Proceedings of the Apollo 11 Lunar Science Conference, 


Houston, Tex., 1970 — V. 2, Chemical and isotope analysis: New York, and Oxford, 











ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1971 


England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 991-1936, 
illus., tables, 1970. 





At the Apollo 11 Lunar Science Conference held in Houston on January 5-8, 1970, 
150 principal investigators reported the results of an intensive three-month study of 
Apollo 11 samples. This volume comprises an essentially complete record of the first 
investigations of the chemical and isotopic composition of those samples. The data 
and interpretations presented by the various authors represent the state of knowledge 
as of late February 1970. — DBV 


05333 Levy, Ram L.; Wolf, Clarence J.; Or6, J. A gas chromatographic method for 
characterization of the organic content present in an inorganic matrix: Jour. 
Chromatographic Sci., v. 8 [no. 9], p. 524-526, illus., 1970. 


A special flow-through vaporizer-pyrolyzer method coupled with subambient GC 
column operation was developed for the characterization of the organic material 
present in an inorganic matrix. The sample is heated in stepwise fashion, while 
compounds liberated from the matrix at that particular temperature are trapped on 
the GC column. When the source of heat is removed from the sample, the GC 
column is temperature programmed and the compounds eluted. Thus, it is possible to 
distinguish between compounds that are in their native form in the matrix and those 
that are produced by the thermal fragmentation of a larger organic molecule. — 
Authors’ abstract 


Lewis, C. F. See Moore, C. B. 05725 

Lewis, John H. See Gerhard, Lee C. 05365 
Lewis, R. S. See Hohenberg, C. M. 05717 

Licari, G. R. See Cloud, Preston. 05753 

Lifshin, E. See Fleisher, R. L. 05338 

Ligon, D. T. See Rose, Harry J., Jr. 05735 
Lindsay, J. R. See Rose, Harry J., Jr. 05735 
Lindstrom, David J. See Goles, Gordon G. 05709 
Lineback, Jerry A. See Willman, H. B. 05595 


05185 Link, T. A.; Webb, J. B.; Harding, S. R. L.; Shaw, E. W. John Campbell Sproule 
(1905-1970): Am. Assoc. Petroleum Geologists Bull., v. 54, no. 10, p. 1953-1954, 
portrait, 1970. 


05291 Link, T. A.; Webb, J. B.; Harding, S. R. L.; Shaw, E. W. John Campbell Sproule, 
1905-1970: Bull. Canadian Petroleum Geology, v. 18, no. 3, p. 450-452, portrait, 
1970. 


05592 Liou, J. G. Synthesis and stability relations of wairakite, CaAl,SisO,. 2H,0: 
Contr. Mineralogy and Petrology, v. 27, no. 4, p. 259-282, illus., tables, 1970. 


The dehydration of metastable disordered wairakite to metastable hexagonal 
anorthite, quartz, and water takes place at over 400°C even at fluid pressures of 500 
bars or less. The determined Pgy,ig-T field of wairakite is compatible with field 
observations in some metamorphic terrains where it is related to the shallow 
emplacement of granitic magma and with direct P-T measurements in certain active 
geothermal areas. Under inferred conditions of higher #CO./uH2O ratios, 
essentially unmetamorphosed rocks grade into those of the greenschist facies; 
moderately high values of wCO, in carbonate-bearing rocks result in the downgrade 
extension of the greenschist facies at the expense of zeolite-bearing assemblages. — 
from Author’s abstract 
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05760 Lipsky, S. R.; Cushley, R. J.; Horvath, C. G.; McMurray, W. J. Analysis of lunar 
material for organic compounds, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, 
0, Proc. — V. 2, Chemical and isotope analysis: New York, and Oxford, England, 
of Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1871-1873, reprinted 
st 1970. 
ta 
Be A sample of lunar material from Apollo 11 was subjected to analysis by several 
techniques, which included mass spectrometry, gas chromatography, liquid 
chromatography and nuclear magnetic resonance and their variations, in an effort to 
or detect the presence of organic compounds. None were found. On the basis of the 
Ir. sensitivity ascribed to certain of the methods employed, it is assumed that if organic 
matter were present it would exist in concentrations less than | part per million. 
[This paper is reprinted from Science, v. 167, p. 778-779, 1970.] — Authors’ 
iC abstract 
ial 
ile 05281 Liu, Thomas K. A review of engineering soil classification systems, in Special 
on procedures for testing soil and rock for engineering purposes (Sth edition): Am. Soc. 
iC Testing and Materials Spec. Tech. Pub. 479, p. 361-382, illus., tables, 1970. 
to 
se This paper discusses, with particular reference to transportation engineering, the 
mc nature and necessity of soil classification and the distinction between soil 
identification and soil classification. The soil properties suitable for classification 
purposes are considered. The requirements for a satisfactory soil classification 
system are listed as (a) distinct properties as the basis for grouping, (b) logical, sim- 
ple and concise scheme, (c) meaningful grouping, (d) desirable terminology, (e) 
appropriate symbols, (f) sufficient flexibility, and (g) ease of application. The 
AASHO, Unified and FAA systems are compared in light of these requirements. 
Finally, the equivalent soil groups in each system are correlated on the basis of 
classification procedures as well as pavement design values. — Author’s abstract 
05768 Lloyd, Joel J. John Wilkins, seventeenth century lunar explorer: Geol. Soc. 
America Bull., v. 81, no. 9, p. 2777-2779, 1970. 
Suggestions are reviewed concerning the nature of the Moon as proposed in 1638 by 
John Wilkins in “The discovery of a new world, or a discourse tending to prove, that 
there may be another habitable world in the Moon, with a discourse concerning the 
possibility of a passage thither.” — VSN 
05186 Lochman-Balk, Christina. Upper Cambrian faunal patterns on the craton: Geol. 
Soc. America Bull., v. 81, no. 11, p. 3197-3224, illus., 1970. 
ule Analysis of the biostratigraphy and the lithofacies pattern of Upper Cambrian 
54, sedimentation upon the craton reveals four synchronous marine regressions and 
three transgressions attributable to eustatic sea level change. The beginning of each 
regression relates to the impoverishment or extinction of the existing trilobite biota 
le, and the appearance of many individuals of a few unrelated genera and species. 
alt, Except in near-shore sites the abrupt faunal change preceded by a short time the 
physical evidence of regression in the sections. The cause of the faunal change and of 
0: the regression was a deterioration of world climate. — from Author’s abstract 
2’ . 
Logan, John M. See Friedman, Melvin. 05199 
os Loncarevic, B. See Irving, E. 05288 
- Loveridge, W. D. See Wanless, R. K. 05747 
ow 
tive 05439 Lowenhaupt, D. E.; Mozingo, G. L.; Mitchell, R. S. Mineralogy of a perrierite- 
i0S, bearing pegmatite near Chamblissburg, Bedford County, Virginia [abs.]: Virginia 
a Jour. Sci., v.21, no. 3, p. 135, 1970. 
ade 
— 05182 Lowry, W. D.; Cooper, B. N. Penecontemporaneous downdip slump structures in 
Middle Ordovician limestone, Harrisonburg, Virginia: Am. Assoc. Petroleum 
Geologists Bull., v. 54, no. 10, p. 1938-1945, 1970. 
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An array of penecontemporaneously formed downdip slump structures is present in 
fine-grained Middle Ordovician Edinburg Limestone near Harrisonburg, Virginia. 
These features are on the northwest limb of the Linville anticline about halfway 
between the crest and the trough of the adjacent Broadway syncline. The recurrent 
slumping indicated is attributed to the development of a slope on the flank of the 
growing anticline that was great enough to induce flowage and slumping of carbonate 
muds. — from Authors’ abstract 


Lowry, W. D. See Glass, F. R., Jr. 05432 


05375 Ludvigsen, Rolf. Age and fauna of the Michelle Formation, northern Yukon 


Territory: Bull. Canadian Petroleum Geology, v. 18, no. 3, p. 407-429, illus., tables, 
1970. 


The Michelle Formation crops out in the Ogilvie Mountains where it is underlain by 
the Road River Formation of Ordovician to Early Devonian age and overlain by the 
Ogilvie Formation of Middle Devonian age. The brachiopod fauna of the Michelle 
Formation is correlated with the Eurekaspirifer pinyonensis Zone (Emsian) of 
Nevada, and the dacryoconarid tentaculite fauna is tentatively correlated with the 
Guerichina strangulata Zone (late Pragian, early Emsian) of Bohemia. The 
conodonts of the Michelle Formation belong to the Polygnathus lenzi fauna (early 
Emsian) of Klapper and the trilobites and ostracodes indicate an undifferentiated 
Emsian age. — from Author’s abstract 


05470 Ludwick, John C. Sand waves and tidal channels in the entrance to Chesapeake 


Bay: Virginia Jour. Sci., v.21, no. 4, p. 178-184, illus., 1970. 


Sand waves 5-12 feet high and 200-1200 feet long occur in water 25-50 feet deep in 
the sand bank and tidal channel area of the entrance to Chesapeake Bay. Most waves 
are assymetrical in transverse profile, facing either with ebb or flood currents, 
whichever is dominant at a given place. Steep slopes on waves range from 4°-31°, 
averaging 12°. Sand waves occur in association with tidal channels on flanks of shoals 
that form channel boundaries. Wave migration is a bed sediment transport 
mechanism which moves sand onto shoals. Many large shoals occur between ebb- 
dominated and flood-dominated channels, implying the existence of net circulation 
loops of water and sediment in cells, located over shoals, which trap sediment. — 
from Author’s abstract 


05490 Luft, Stanley J. Geologic map of the De Mossville quadrangle, north-central 


Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-862, scale 1:24,000, text, 1970. 


Large potential reserves of limestone exist in the De Mossville quadrangle in and 
beneath the Ordovician Point Pleasant Formation. Much of the Kope Formation is 
soft, easily deformed shale, so that oversteepened banks and artificial cuts are subject 
to slumping and require adequate drainage and shoring. Fluvial and lacustrine 
deposits containing large quantities of clay are unstable when disturbed by 
construction and tend to slide. - MCM 


Lugmair, G. W. See Marti, K. 05723 


05329 Lundgren, Raymond; Sturges, F. C.; Cluff, L. S. General guide for use of borehole 


cameras, in Special procedures for testing soil and rock for engineering ~ Ses 
(Sth edition): Am. Soc. Testing and Materials Spec. Tech. Pub. 479, p. 56-61, 1970 


Types and uses of borehole cameras, developed to supplement knowledge obtainable 
from diamond-core drilling, are described. Their widest application is in the field of 
engineering geology and rock mechanics. Limitations to use of the camera include 
above-water conditions that produce fog, and caving conditions. Sources for eight 
types of down-hole camera are listed. — ESL 


05198 Luyendyk, Bruce P. Dips of downgoing lithospheric plates beneath island arcs: 


Geol. Soc. America Bull., v. 81, no. 11, p. 3411-3416, illus., 1970. 
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Dips of downgoing lithospheric plates were measured by inspecting published 
vertical sections of relocated hypocenters beneath Pacific and Indian island arcs. For 
any one arc the maximum dip of the slab in a particular section, as determined by the 
hypocenter configuration, is inversely proportional to the distance from the section 
to the pole of relative motion of the two plates involved. Considering several oceanic 
arcs, a common inverse relationship exists between the dip and the relative rate of 
convergence of the plates at the location of the measurement. This dip-rate relation- 
ship may be a manifestation of the heavier downgoing plate that is sinking to an 
equilibrium (vertical) position. — Author's abstract 
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Lyman, W. J. See Stoenner, R. W. 05738 


05314 Macdonald, J. R. Review of the Miocene Wounded Knee faunas of southwestern 


South Dakota: Los a County Mus. Nat. History Bull.—Sci., no. 8, 82 p., illus., 
tables, geol. maps, 1970. 


Renewed collecting in the Wounded Knee area (Sharps Corner and Porcupine Butte 
quadrangles) since 1962 has added 27 vertebrate taxa (5 n.gen., 13 n.spp.), mostly 
mammals, to the fauna of the Arikareean Sharps Formation, and additional and new 
taxa to faunas of the overlying Monroe Creek (4 n.spp.), Harrison, and Rosebud (1 
n.sp.) Formations. New genera of amphisbaenid reptile, erinaceid and talpid 
insectivores, ischyromyid and heteromyid rodents, and new species of these and of 
soricid insectivore, aplodontid, geomyid, cricetid rodents, hyaenodont, canid, felid 
carnivores, and anthracotheriid artiodactyl are described. Ranges of three more 
Orellan or Whitneyan genera have been extended into the Arikareean, indicating lit- 
tle time lapse between deposition of Brule and Sharps sediments. Nomenclature and 
correlation of the Rosebud Formation are discussed. — VMJ 


05280 MacFarlane, I. C. Guide to a field description of muskeg, in Special procedures for 


testing soil and rock for engineering purposes (Sth edition): Am. Soc. Testing and 
Materials Spec. Tech. Pub. 479, p. 346-360, illus., tables, 1970. 


Muskeg, or organic terrain, comprises about 12 percent of the terrain of Canada, and 
causes transportation and engineering problems. The surface of muskeg is composed 
of a living organic mat, underlain by partially decomposed peat, very compressible. 
Organic terrain is characterized by its very high water content and low bearing 
capacity. Topics discussed are: the basis of the descriptive system, pattern of surface 
vegetation, topographic features, subsurface characteristics, and application of the 
system. A summary of properties designating nine pure coverage classes is tabulated. 
Surface patterns and 16 categories of peat are illustrated by photographs and 
tabulated. — ESL 


05410 MacKevett, E. M., Jr. Geologic map of the McCarthy C-5 quadrangle, Alaska: U.S. 


Geol. Survey Geol. Quad. Map GQ-899, scale 1:63,360, sections, 1970. 


05586 MacKevett, E. M., Jr.; Plafker, George. Geochemical and geophysical 


reconnaissance of parts of the Yakutat and Mount Saint Elias quadrangles, Alaska: 
U.S. Geol. Survey Bull. 1312-L, p. L1-L12, illus., table, geol. map, 1970. 


Geochemical analyses of rock, vein, altered-zone, and stream-sediment samples from 
parts of the Yakutat and Mount Saint Elias quadrangles show numerous weakly 
anomalous concentrations of several metals, but none that appear to have any 
immediate economic significance. Anomalies detected by an airborne magnetic 
survey of beach deposits on the Yakutat Foreland are believed to represent buried 
rocks of the Yakutat Group that are magnetic rather than concentrations of magnetic 
minerals in the beach deposits. — Authors’ abstract 


Maclay, R. W. See Winter, T. C. 05498 


05238 Maddock, Thomas, Jr. Indeterminate hydraulics of alluvial channels: Am. Soc. 


Civil Engineers Proc., v. 96, paper 7696, Jour. Hydraulics Div., no. HY 11, p. 2309- 
2323, illus., 1970. 
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Field and laboratory data indicate that relations among width, depth, velocity, and 
slope are indeterminate unless constraints on development of bed forms are known. 
The rate of sediment transport will usually satisfy this deficiency, but only a full 
knowledge of response of one variable to changes in others will permit an evaluation 
of all variables to each other. It is possible to predict general patterns of stream 
behavior in two ways: a statistical deviation expected when dealing in probabilities, 
and one resulting from a change in the usual relation between discharges of water 
and sediment and size of transported sediment. Because it is impossible to have an 
alluvial channel that will remain in equilibrium under a wide range of discharges of 
water and sediment, problems associated with alluvial channels can be resolved only 
by recognizing and accepting the lesser of many evils. — from ASCE abstract 


05465 Madison, R. J. Effects of a causeway on the chemistry of the brine in Great Salt 


Lake, Utah: Utah Geol. and Mineralog. Survey Water-Resources Bull. 14, 52 p., 
illus., tables, 1970. 


Construction of a permeable rockfill causeway across Great Salt Lake interrupted 
free movement of brine, causing a dilution of brine in the south part of the lake anda 
concentration of it in the north part. In 1969 the northward flow of the less dense 
brine through the upper part of the causeway in comparison to the southward flow of 
the denser brine through the lower part was in a ratio of 11:1 through culverts and 
3:1 through the causeway fill. Data for 1963-1969 indicate a continued loss in 
dissolved-solids load from the south part to the north part. Further collection of data 
and analysis with the aid of a model is necessary to define effects of the causeway on 
future lake hydrology. — from Author’s abstract 


05440 Maloney, J. F.; Turner, C. E.; Johnson, G. H. The urbanization of the Green Cove 


drainage basin, Williamsburg, Virginia [abs.]: Virginia Jour. Sci., v. 21, no. 3, p. 135, 
1970. 


05203 Mammerickx, Jacqueline. Morphology of the Aleutian abyssal plain: Geol. Soc. 


America Bull., v. 81, no. 11, p. 3457-3464, illus., 1970. 


A new contouring of the Aleutian abyssal plain at 25 m intervals defines a complex of 
coalescing fans built by four major channels and their distributaries. Sourceward 
these channels converge to the northeast to a point in line with Shelikof Strait, Cook 
Inlet and the Susitna River basin. The Alaska Range is a likely source of sediments 
for the Aleutian plain. It appears that the channels have operated successively from 
west to east, as suggested by the thinning of the pelagic layer. Viewing these facts in 
light of the plate tectonic hypothesis, one can imagine that as the Pacific plate was 
moving northwesterly toward the Aleutian Trench, an extended Susitna River was 
spilling its load of sediments through successive channels. The most ancient Seamap 
channel is now slipping into the trench, while the easternmost one, Taurus, 
represents the most recent road followed by sediments into the deep sea before the 
final interruption of the turbidite supply. — from Author’s abstract 


05679 Mankin, Charles J. Introduction to the symposium papers on environmental 


aspects of clay minerals: Jour. Sed. Petrology, v. 40, no. 3, p. 788, 1970. 


The SEPM research symposium was convened in Oklahoma City in April, 1968. The 
symposium was an attempt to illustrate a few environmental aspects of clay minerals 
as illustrated by the investigations of recent environments and then to examine the 
application of environmental parameters to the study of older geologic units. Five of 
the six papers printed in this issue are cited separately. Several of the remaining 
papers will appear in subsequent issues of this journal. — HRC 


Mapper, D. See Smales, A. A. 05779 
Margolis, Stanley V. See Cloud, Preston. 05753 


05619 Mariner, Robert H.; Surdam, Ronald C. Alkalinity and formation of zeolites in 


saline alkaline lakes: Science, v. 170, no. 3961, p. 977-980, illus., table, 1970. 
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The solubility of rhyolitic glass increases with increasing alkalinity, whereas the ratio 
of silicon to aluminum decreases with increasing alkalinity. The strong correlation 
observed between alkalinity and zeolite mineralogy in saline, alkaline lakes is thought 
to be a function of this relationship between pH and the Si/AI ratio. It is suggested 
that this function is a result of the reaction between silicic glass and alkaline solution 
whereby (1) a gel forms, whose Si/Al ratio is controlled by the Si/Al ratio of the 
solution, and (2) a zeolite forms from the gel, whose Si/AI ratio is, in turn, controlled 
by the composition of the gel. — Authors’ abstract 


05723 Marti, K.; Lugmair, G. W.; Urey, H. C. Solar wind gases, cosmic-ray spallation 
products and the irradiation history of Apollo 11 samples, in Apollo 11 Lunar Sci. 
Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, 
and Oxford, EngJand, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 
1357-1367, illus., tables, 1970. 


The isotopic abundances of the rare gases in the fines are found to be similar to those 
previously reported for gas-rich meteorites. Relative to the heavy gases, Ne and He 
are depleted by factors of 2.5 and 10 respectively. Kr-Kr-81 ages of rocks 10017, 
10047, 10057, 10071 and of the soil cover a range of from 47 to 509 m.y. K-Ar ages 
of type A rocks lie between 2.3 and 2.9 billion years, that of type B rock 10047 is 3.5 
b.y.. It is suggested that varying relative production rates of the Kr and Xe isotopes in 
the rocks are due to differences in chemical composition as well as different 
irradiation conditions. — Authors’ abstract 


Martin, Marilyn R. See Goles, Gordon G. 05709 
Martin, R. See King, Elbert A., Jr. 05689 

Martin, R. See Taylor, S. R. 05741 

Martinais, Jacques. See Olivet, Jean-Louis. 05256 


05196 Marvin, R. F.; Mehnert, H. H.; Noble, D. C. Use of Ar™ to evaluate the 
incorporation of air by ash flows: Geol. Soc. America Bull., v. 81, no. 11, p. 3385- 
3391, tables, 1970. 


The Ar-36 content of densely welded glasses from ash-flow units provides a means by 
which the amount of air entrapped and subsequently resorbed by the glasses during 
compaction and welding may be calculated. The amount of air measured in glasses 
from nine upper Tertiary ash-flow sheets in the western United States ranges from 
0.033 to 13 ppm. The data suggest that large volumes of air are not incorporated by 
ash flows during their eruption and lateral movement. — from Authors’ abstract 


Marvin, Ray G. See Rocky Mountain Assoc. Geologists. 05354 


05658 Marvin, Richard F.; Byers, F. M., Jr.; Mehnert, Harold H.; Orkild, Paul P.; Stern, 
T. W. Radiometric ages and stratigraphic sequence of volcanic and plutonic rocks, 
southern Nye and western Lincoln Counties, Nevada: Geol. Soc. America Bull., v. 
81, no. 9, p. 2657-2676, illus., tables, 1970. 


New K-Ar ages of minerals from volcanic tuffs from the Nevada Test Site and vicinity 
confirm the previously published time interval of extrusion of these rocks. This 
interval ranges from 29 m.y. to about 6 m.y. and from 28 m.y. to 13 m.y. in rocks 
from the Nevada Test Site and the Air Force Gunnery Range respectively. In the 
southern Egan and Northern Seaman Ranges of central Nevada, a volcanic rock 
formation about 30 m.y. old may be correlative with the 29 m.y. old Needles Range 
Formation of eastern Nevada and western Utah. K-Ar determinations on micas yield 
a a age of late Cretaceous for two plutons exposed in the Nevada Test Site. 
— RWK 


Mathieu, Guy. See Hunkins, Kenneth. 05634 
Matthews, R. K. See Mesolella, Kenneth J. 05248 
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05724 Maxwell, J. A.; Peck, L. C.; Wiik, H. B. Chemical composition of Apollo 11 lunar 
samples 10017, 10020, 10072 and 10084, in Apollo 11 Lunar Sci. Conf., Houston, 
Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, and Oxford, 
England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1369-1374, 
illus., tables, 1970. 
















































Major, minor and trace element analyses, by three separate laboratories, are 
reported for the lunar rocks 10017, 10020 and 10072, and for the fine surficial 
material, 10084. Brief details of the analytical procedures used are also given. The 
analyses confirm in general the results previously reported for lunar material, 
especially the high titanium content; water, carbon dioxide, fluorine, chlorine and 
Fe(III) are either absent or present in negligible amounts. It was not possible to 
determine metallic Fe but the anomalous reducing capacity of some lunar material 
has been demonstrated. The composition of the samples differs markedly from that 
of known rocks and meteorites. — Authors’ abstract 


Maxwell, J. R. See Abell, P. 1.05750 
Mayeda, Toshiko K. See Onuma, Naoki. 05730 


05383 McAnulty, W. N., Sr. Comments on some of the mineral resources of Trans-Pecos 
Texas, in Geology of the southern Quitman Mountains area, Trans-Pecos Texas — 
S.E.P.M. Permian Basin Sec., 1970 Biennial Field Trip, Symposium and Guidebook: 
Soc. Econ. Paleontologists and Mineralogists Permian Basin Sec. Pub. 70-12, p. 107- 
114, illus., table, 1970. 


The area contains a variety of metallic and industrial minerals and rocks, many in 
deposits of potential commercial importance. Mining may have failed to develop 
because land laws and practices favored ranching. Five districts are described that 
the author believes merit careful exploration: Van Horn-Allamore, northern 
Quitman Mts., Eagle Mts., west Chinati Mts., and Terlingua mercury district. 
Production of industrial minerals will increase in years ahead. Potentially commerc- 
ial deposits of fluorite are described in five districts. Talc is being mined in the 
Steeruwitz overthrust zone. — ESL 


McBirney, Alexander R. See Murase, Tsutomu. 05688 


05303 McBride, Earle F. Flysch sedimentation in the Marathon region, Texas [with 
French abs. }, in Flysch sedimentology in North America: Geol. Assoc. Canada Spec. 
Paper 7, p. 67-83, illus., 1970. 


During 200 m.y., Late Cambrian to Early Mississippian, the Marathon area in the 
Ouachita geosyncline accumulated 1,000 m of rock. The Mississippian and Early 
Pennsylvanian fill of the next 60 m.y., 3,800 m of flysch, included first the Tesnus 
Formation, a sandstone-shale wedge thinning from 2,000 m in east to 100 m in west, 
deposited on a steep slope by turbidity currents from Llanoria; then the Dimple 
Formation, a calcarenite-mudstone flysch 75 to 280 m thick, deposited in outer shelf, 
slope, and basin environments, its distal turbidites grading from medium to fine sand, 
with source of detritus a shelf west of the geosyncline. The youngest flysch, derived 
from the east, is the Haymond Formation up to 1,300 m thick, largely a thin-bedded 
sandstone-shale turbidite facies, its slump-deformed mudstones bearing exotic 
boulders in submarine debris flows up to 40 m long. — GDC 


05571 McCarthy, J. H., Jr.; Meuschke, J. L.; Ficklin, W. H.; Learned, R. E. Mercury in 
the atmosphere, in Mercury in the environment: U.S. Geol. Survey Prof. Paper 713, 
p. 37-39, 67, illus., table, 1970. 


Mercury in the atmosphere is derived from surface rocks and soils and from 
continuing hypogene and supergene processes. Elemental mercury results from 
either process, and owing to its relatively high vapor pressure is released to the 
atmosphere. Anomalous concentrations of mercury are found in air over mercury 
deposits. The rate of release of mercury over the deposits is determined by 
barometric pressure and temperature. Small amounts are found in the air over 
nonmineralized areas. A seasonal variation in the mercury content of air may be the 
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result of seasonal temperature variation. Daily variations may result from changes in 
barometric pressure. Lesser concentrations are found in air over the ocean. — from 
Authors’ abstract 


McCubbin, Donald G. See McGookey, Donald P. 05368 


05528 McDermott, James H. The home groundwater supply picture as we see it [abs. }: 
Water Well Jour., v. 24, no. 9, p. 80-81, 1970. 


McDowell, Robert C. See Mytton, James W. 05406 


05247 McFall, Robert L. Digital model of alluvial aquifer — Discussion [of paper 7264 by 
Peter C. Trescott, George F. Pinder, and John F. Jones, 1970]: Am. Soc. Civil 
Engineers Proc., v. 96, Jour. Hydraulics Div., no. HY 11, p. 2398, 1970. 


Paper 7264 was published ibid., no. HY 5, p. 1115-1128, 1970; see Abs. North 
American Geology, November 1970. 


McFarlin, Peter F. See Hathaway, John C. 05585 


05368 McGookey, Donald P.; Haun, J. D.; Hale, Lyle A.; Goodell, H. G.; McCubbin, 
Donald G.; Weimer, Robert J.; Wulf, George R. Correlation chart of Cretaceous 
formations, in Dakota and related rocks of the Front Range — Guidebook issue: 
Mtn. Geologist, v. 7, no. 3, p. inside back cover, 1970. 


A correlation chart with a Western Interior reference section and megafossil zones 
is presented of Cretaceous formations of the San Juan Basin, central Utah, north- 
west Colorado, eastern Colorado, Hanna-Laramie basins, Rock Springs uplift, 
northcentral Utah, Wind River Basin, Casper arch, eastern Powder River Basin and 
Black Hills, Big Horn Basin, Crazy Mountain Basin, central Montana, northwest 
Montana, southern Alberta, and northeastern Williston Basin. —GDC 


05472 McGowen, J. H.; Groat, C. G.; Brown, L. F., Jr.; Fisher, W. L.; Scott, A. J. Effects 
of Hurricane Celia — A focus on environmental geologic problems of the Texas 
— zone: Texas Univ. Austin Bur. Econ. Geology Geol. Circ. 70-3, 35 p., illus., 
1 y 


Neither extensive erosion nor deposition occurred in the area of the Texas coast 
affected by the passage of Hurricane Celia, whose distinctive feature was intense 
winds, 95-180 mph, causing extensive damage to man-made structures. Some 
sediment was deposited parallel to the shoreline between Aransas Pass and North 
Pass. Erosion exceeded deposition along the seaward part of Mustang Island. A little 
water and sand moved through newly opened storm channels into the bays, but scour 
of channel floors was insignificant, and the channels were later closed. No scour 
occurred in the back-island area of Mustang Island. Erosion and deposition were 
minor along the mainland shore line. Recommendations for land-use planning 
related to hurricanes are given. — EH 


05297 McGregor, D. C.; Sanford, B. V.; Norris, A. W. Palynology and correlation of 
Deyonian formations in the Moose River Basin, northern Ontario [with French abs. }: 
Geol. Assoc. Canada Proc., v. 22, p. 45-54, illus., 1970. 


Spore assemblages from thirteen samples of core from the Ontario Department of 
Mines Jaab Lake No. | well have been identified and keyed into the rock 
stratigraphic succession of the Moose River Basin, northern Ontario. Age 
determinations based on the spores confirm those obtained for some of the 
formations according to the invertebrate fossils. In addition, the spores demonstrate 
that the upper part of the Kenogami River Formation is Gedinnian and possibly 
Siegenian, the lower part of the Stooping River Formation is Siegenian and early 
Emsian, and the non-marine Sextant Formation of the Argor ETA Kiasko River No. 
2 well is correlative with the upper beds of the Stooping River Formation of middle to 
late Emsian age. The Sextant, upper Stooping River, and Kwataboahegan Formations 
are correlated with the Gaspé Sandstone of eastern Gaspé Peninsula. — Authors’ 
abstract 
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McKay, E. J. See Myers, Donald A. 05408 


McKay, Edward J. See Sargent, K. A. 05407 


05250 McKay, Gordon A.; Rogers, John J. W. Ignimbrites of the Seven Springs 


Formation, Barrilla Mountains, western Texas: Geol. Soc. America Bull., v. 81, no. 
11, p. 3351-3357, illus., tables, 1970. 


The Seven Springs Formation consists of four tuff units, three ignimbrite units, and 
one basalt unit. The ignimbrites can be genetically related to the underlying Star 
Mountain Rhyolite flow in terms of sequential eruption of all units from a single 
magma chamber in which anorthoclase phenocrysts were crystallizing, settling, and 
being partially resorbed. All ignimbrites underwent posteruptive loss of Na,O. — 
from Authors’ abstract 


McKay, Sheila M. See Goles, Gordon G. 05709 
McKee, Edwin H. See Naeser,C. W. 05195 


05392 McManus, Dean A. Criteria of climatic change in the inorganic components of 


marine sediments: Quaternary Research, v. 1, no. 1, p. 72-102, illus., tables, 1970. 


The most commonly used criteria in marine sediments for detecting climatic changes 
are remains of organisms and shoreline positions, but inorganic components also 
provide useful criteria, and this paper is concerned with the latter. Correlation of 
continental shelf sediment types and climate is examined from the aspects of polar 
climate and sediment texture, tropical rainy climate and texture, the estuarine 
sediment trap, arid or midlatitude climate and texture, and composition of shelf 
sediment. Discussion of deep-sea sediment correlation with climate considers 
elements and oxides, carbonates, silicates, and organic matter. Criteria based on 
sedimentary products of a climate, and those based upon processes, influenced b 

climate, by which the products have been transported to a marine site, are described. 
— ESL 


McManus, Dean A.; Smyth, C. Stephen. Turbid bottom water on the continental 
shelf of the northern Bering Sea: Jour. Sed. Petrology, v. 40, no. 3, p. 869-873, illus., 
1970. 


In July, 1968, the bottom water on the continental shelf of the northern Bering Sea 
contained concentrations of suspended material in excess of 2 ppm, or 5 mg 1*. Near 
the Alaska mainland, concentrations were as much as fivefold greater. The material 
is 85 percent mineral grains and has a modal particle size of 204. Because of the net 
northward movement of the water through the Bering Strait into the Chukchi Sea, 
the bottom water with its high silt concentration appears to be an important transport 
a for supplying modern silt to the shelf in the Chukchi Gea. — Authors’ 
abstract 


05279 McMinn, Jack. Identifying soils by a triangle based on Unified Soil Classification 


System, in Special procedures for testing soil and rock for engineering purposes (5th 
edition): Am. Soc. Testing and Materials Spec. Tech. Pub. 479, p. 341-345, illus., 
table, 1970. 


This paper presents a general discussion of the Unified Soils Classification System 
(USCS) and outlines the development and use of a trilinear gr. gr aph for identifying soils 
under this system. The material presented is based on the U.S. Army Corps of 
Engineers Technical Memorandum No. 3-357 published in 1953. However, the 
trilinear chart for graphical soils identification developed herein should be usable 
without modification by any public or private agency using the USCS. — Author's 
abstract 


McMurray, W. J. See Lipsky, S. R.05760 
Mehnert, H. H. See Marvin, R. F. 05196 
Mehnert, Harold H. See Marvin, Richard F. 05658 
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05778 Meinschein, W. G.; Jackson, T. J.; Mitchell, J. M.; Cordes, Eugene; Shiner, V. J., 


05598 





ABSTRACTS 801 





Jr. Search for alkanes of 15-30 carbon atom length in lunar fines, in Apollo 11 Lunar 
Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New 
York, and Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 
1), p. 1875-1877, 1970. 


A 50-g sample of lunar fines was subjected to stepwise extraction in a mixture of 
benzene and methanol while intact, after being pulverized, and after being digested 
in hydrofluoric acid. None of these three extracts contained detectable quantities of 
Cis-Cyo alkanes. No C,,; to Cyo alkane was present in this lunar sample at a 
concentration exceeding | part per billion by weight. — Authors’ abstract 


Meisenheimer, J. K. See Aughenbaugh, N. B. 05509 


05615 Mercer, J. H. A former ice sheet in the Arctic Ocean?: Palaeogeography, 


Palaeoclimatology, Palaeoecology, v. 8, no. 1, p. 19-27, illus., 1970. 


Similarities of setting between the Arctic Ocean today and the former sea now 
occupied by the West Antarctic ice sheet and its associated ice shelves suggest that, 
under prolonged full-Glacial conditions, a cold ice cover of West Antarctic type 
could have developed in the Arctic Ocean, consisting of a complex of ice shelves and 
ice grounded far below sea level. During the last Glacial the ice cover probably 
consisted of ice shelves only except for a grounded ice sheet in the epicontinental 
Barents Sea, but during an earlier Glacial, an ice sheet centered in the American 
sector of the Arctic Ocean may have extended onto the adjacent land, carrying shelly 
drift far above the marine limit in the Canadian arctic islands, and inundating 
northwest Alaska. — Author’s abstract 


Merek, Edward L. See Oyama, Vance I. 05764 


Merrifield, John D. Mountains, valleys, and subterrestrial forces: Philadelphia, Pa., 
Dorrance and Co., 62 p., 1970. 


In an attempt to answer the basic question, ““What is the nature of the forces within 
the Earth?’’, the following topics are considered: mechanics of mountain building, 
relativity, Michelson-Morley experiments, crust of the Earth, magma layer, 
discontinuity, earth tides, volcanoes, and origin of the Earth. Conclusions are that 
any successful theory regarding subterrestrial forces must explain a force of sufficient 
strength and adaptability to push mountains up, hold trenches down, move 
continents toward the equator, and furnish fuel for volcanoes, according to 
Merrifield, his theory of relativity and creeping magma fulfills the above five 
requirements. — MCM 


05655 Merrill, R. B.; Robertson, J. K.; Wyllie, P. J. Melting reactions in the system 


NaAISiz04-KAISi30s-SiO2-H2O to 20 kilobars compared with results for other 
feldspar-quartz-H,O and rock-H,O systems: Jour. Geology, v. 78, no. 5, p. 558-569, 
illus., tables, 1970. 


Using mixtures of synthetic feldspar of composition AbgoOry mixed with 10 wt 
percent natural quartz the following univariant melting curves were located: (1) Ab,, 
+ Or,, + Qz+ V =L; 10 kb at 615°C, 15 kb at 605°C. (2) Ab,, + Or,, + V =L; 10 kb 
at 655°C, 15 kb at 615°C, 16.75 kb at 605°C. (3) A reaction common to both 
systems, Or,, + Jd (jadeite) + Qz + V =L; 19.5 kb at 630°C. Excess water was 
present in all runs. Curves (1) and (2) represent the beginning of melting of granite 
and syenite, respectively. From these results and published data, begirming-of- 
melting curves from | to about 20 kb water pressure for granite, tonalite, syenite, 
gabbro, quartz eclogite, peridotite, and phlogopite are presented. These curves have 
positive slopes above the pressure of breakdown of plagioclase. — FB 


Mesolella, Kenneth J.; Sealy, H. A.; Matthews, R. K. Facies geometries within 
Pleistocene reefs of Barbados, West Indies: Am. Assoc. Petroleum Geologists Bull., 
v. 54, no. 10, p. 1899-1917, illus., table, 1970. 
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This study of uplifted Pleistocene reefs links studies of Holocene reefs with studies of 
those in the geologic record by introducing the time dimension. The Barbados coral 
cap ascends inland through a series of marine terraces. Reef trends conform to 
outlines of topographic highs of the emerging Tertiary foundation, and reefs are 
thinner and are upwarped over them. Geometries of reef-tract facies record 
interaction of rates of reef growth, glacio-eustatic sea-level fluctuations, and slower 
tectonic uplift (1 ft/1000 yr). Reef-tract development was upward (12 ft/1000 yr) 
during high and rising (2 ft/1000 yr) sea levels and seaward following peak and 
falling (-21 ft/1000 yr) sea levels, terminating when rates of lowering sea level 
exceeded the rate of seaward progradation. Rhythmic deposition expresses effects of 
climatic change and uplift. Geometry of the Barbados coral cap and analysis of 
interactive rates involved — a general and flexible model for reef sedimentation 
in the geologic record. — BHK 


Metta, D.N. See Fields, P. R.05703 
Meuschke, J. L. See McCarthy, J. H., Jr. 05571 
Meyer, W. J. See Pettry, D. E. 05444 


Michell, Wilson D. American Institute of Mining, Metallurgical, and Petroleum 
Engineers [abs.]: Virginia Jour. Sci., v.21, no. 3, p. 135, 1970. 


05278 Michigan Dept. State Highways. Suggested procedure for pedological classification 


of soils, in Special procedures for testing soil and rock for engineering purposes (5th 
edition): Am. Soc. Testing and Materials Spec. Tech. Pub. 479, p. 333-340, illus., 
table, 1970. 


The adaptation of the pedological system of soil classification to engineering 
problems, mainly for highways and airports, has been going on for over 40 years. The 
system is being used in whole or part by a number of state highway departments and 
other agencies. The Michigan Department of State Highways started a program of 
this nature in 1925 and has now developed a complete design procedure tied to the 
identification and classification of soils by the pedological system. The Portland 
Cement Association adopted this system in connection with their development 
program in soil-cement stabilization. The “PCA Soil Primer” provides the most 
concise but still adequate treatment immediately available, and it has been used with 
some amplification in the following presentation. — Author’s abstract 


05370 Michon, D. Attenuating multiple reflections, a new method (the ‘Souston” 


process): Oilweek, v. 21, no. 33, p. 44-45, illus., 1970. 


Seismic sections, particularly those obtained under deep water conditions, are often 
plagued by high-energy multiple reflections which distort or mask primary events. 
The Souston process attempts to take advantage of the high energy of the multiples 
to obtain an accurate model of these events which can then be subtracted from the 
data to obtain primaries. Input data (1) are NMO corrected with the multiple 
velocity function (2), then stacked (3). The stacked trace is the desired multiple 
model. After the reversed NMO corrections, the model trace is subtracted from the 
input traces (4), which are then NMO corrected with the primary velocity function 
(5), and finally stacked (6). The subtraction at step 4 is a time varying weighted 
process compensating for possible differences in amplitude between model and 
original traces. — VSN 


Middleton, Gerard V. Experimental studies related to problems of flysch 
sedimentation [with French abs.], in Flysch sedimentology in North America: Geol. 
Assoc. Canada Spec. Paper 7, p. 253-272, illus., 1970. 


Experimental studies have contributed substantially to understanding of structures 
and textures in coarser beds in flysch, and particularly to understanding of turbidity 
currents, postulated to be responsible for deposition of some beds in flysch. In this 
attempt to distinguish turbidity currents from mechanisms of mass subaqueous flow, 
such as grain flows, it is concluded that there exists a spectrum of transport 
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processes, from turbidity currents to grain flows with excess of pore pressures to 
“true” grain flows of Bagnold. Transient excess pore pressures may be important 
particularly in initiation of turbidity currents and in last stages of deposition from 
highly concentrated currents. Many properties of massive sandstone beds attributed 
to transportation by “laminar” grain flow, may be a result of mechanisms in last 
stages of turbidity-current deposition. Large-scale grain flows are likely to become 
turbulent and pass into concentrated turbidity currents. — from Author’s abstract 


Mikolaj, Paul G. See Allen, Alan A. 05618 


05576 Millay, Michael A.; Taylor, Thomas N. Studies of living and fossil saccate pollen 


grains: Micropaleontology, v. 16, no. 4, p. 463-470, illus., 1970. 


Saccate pollen grains extracted from the Pennsylvanian synangiate fructification 
Idanothekion glandulosum and from five species of the extant genus Picea are 
described and compared. Morphological and microtopographical features are 
delimited utilizing the information obtained with the scanning electron microscope. 
— Authors’ abstract 


05512 Miller, Eugene A.; Boitano, Joseph D. Sand densification to reduce liquefaction 


tential, in Engineering geology and soils my wag symposium, 8th Ann., 
ocatello, idaho, 1970, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 197-215, illus., 
tables, 1970. 


In past years there have been failures of buildings and structures due to liquefaction 
of sands. Only in recent years has there developed a better understanding of what 
combination of conditions are particularly hazardous. A study of conditions at the 
Treasure Island Naval Station in San Francisco Bay indicated that under severe 
earthquake conditions, loose underlying sands could liquefy with resultant loss of 
foundation support. It was decided to reduce this potential by densifying the loose 
sands. Alternate methods were considered and tried, including sand compaction 
piles, vibroflotation and driven wood displacement piles. The latter method was the 
most satisfactory from the standpoint of cost, construction ease and certainty of the 
end result. — Authors’ abstract 


Miller, Gary B. See Morrison, George H. 05726 


05255 Miller, Marshall S. Mechanical well-logging methods: Virginia Minerals, v. 16, no. 


4, p. 29-38, illus., 1970. 


Logging instruments, techniques, and resulting logs are described for: electrical, 
including spontaneous-potential and resistivity; radioactivity, including gamma-ray, 
neutron, density, and sonic. Several more specialized logs are reviewed briefly. 
Choice of logs to be made depends on the characteristics of the well. Possible oil or 
gas zones can be delineated by logs. Sonic, neutron, and density logs are the main 
porosity tools, and results from combinations are described. Coal beds show a high 
resistivity, and may also be indicated by the gamma-ray and neutron log. Oil shales 
can be identified by a combination of gamma-ray, resistivity, density, and sonic logs. 
Sulfur, potash, trona, phosphates, and uranium can be evaluated by well logs. — ESL 


05484 Miller, R. L. Recent eee work in Lee and Wise Counties [abs.]: Virginia Jour. 
, 1970. 


Sci., v.21, no. 3, p. 13 


05268 Mills, W. H., Jr. Suggested method for grain size analysis of soil by elutriation, in 


Special procedures for testing soil and rock for engineering purposes (5th edition): 
Am. Soc. Testing and Materials Spec. Tech. Pub. 479, p. 88-90, tables, 1970. 


This method determines the various sizes of different particles in all types of soils 
from sand-clay and top soils to very heavy clays or sands. Procedures are described 
for a sample dried to constant weight, and for a moist sample, as well as for a field 
control method. Suggested forms for reporting results are included. The percentage 
termed silt and percentages of coarser granular fractions are determined by a sieve 
test. The percentage termed clay is washed from the coarser particles and siphoned 
off while in suspension. — ESL 
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05353 Milne, V. G. Manitouwadge area, Mapledoram Township, District of Thunder Bay: 


Ontario Dept. Mines and Northern Affairs Prelim. Geol. Map P. 611, scale 1 in. to 
800 feet, text, 1970. 


An accumulation of mafic metavolcanics is overlain by metasediments which are 
superseded in turn by an iron-formation quartzo-feldspathic metasedimentary 
sequence in which minor felsic metavolcanic units have been recognized. The 
Manitouwadge syncline is the dominating structure, steepening generally from west 
to east. Four copper-zinc-silver mines are in production. Ore bodies were localized in 
their present positions after the main regional tectonism and metamorphism. — 
MCM 


Mitchell, J. M. See Meinschein, W. G. 05778 
Mitchell, R. S. See Lowenhaupt, D. E. 05439 
Modzeleski, Vincent E. See Murphy, Mary E. 05761 


05309 Moore, Bruce R.; Clarke, Murray K. The significance of a turbidite sequence in the 


Borden Formation (Mississippian) of eastern Kentucky and southern Ohio [with 
French abs. ], in Flysch sedimentology in North America: Geol. Assoc. Canada Spec. 
Paper 7, p. 211-218, illus., 1970. 


The Farmers Siltstone is the basal member of the Mississippian age Borden 
Formation in eastern Kentucky. It was deposited by turbidites periodically intruding 
a quiet water shale environment on or at the edge of the craton. To date only one 
other turbidite sequence in such a setting has been recorded. The paleocurrent 
directions of the turbidites and the regional stratigraphic and structural relationships 
on the Cincinnati Arch indicate this structure to have been active in uplift both 
before and after the deposition of the Farmers Siltstone. The paleoslope direction 
indicated for the Farmers Siltstone is the reverse of that indicated for pre-Borden 
time and also of the present attitude of Mississippian and earlier Paleozoic sediments 
on the eastern flank of the Cincinnati Arch. The turbidites appear to be the 
expression of a minor pulse of orogeny in the Appalachian fold belt prior to the main 
Appalachian deformation. — Authors’ abstract 


05275 Moore, C. A. Suggested method for applications of X-ray diffraction of clay 


structural analysis to the understanding of the engineering behavior of soils, in Spec- 
ial procedures for testing soil and rock for engineering purposes (Sth edition): Am. 
Soc. Testing and Materials Spec. Tech. Pub. 479, p. 291-300, illus., 1970. 


The structure of clay minerals is described from a point of view relevant to the soils 
engineer. Emphasis is placed upon the composition and variability of composition of 
the interlayer ion-water rags ge In particular, variations in interlayer water 
content with variations in field and laboratory environmental conditions are 
emphasized. The direct applicability of X-ray diffraction techniques to this approach 
to clay mineral identification is described and recommended procedures are 
outlined. — Author’s abstract 


05276 Moore, C. A. Suggested techniques for measuring the fabric of engineering soils, in 


Special procedures for ening soil and rock for en mantis perposee (5th edition): 
Am. Soc. Testing and Materials Spec. Tech. Pub. 479, p. 301-310, illus., 1970. 


Analytical techniques for the measurement of the fabric of engineering soils are 
presented and discussed. Procedures included are optical microscopy, X-ray 
diffraction, and scanning electron microscopy. Limitations and advantages of the 
techniques are presented. Specimen preparation methods are also described. It is 
concluded that presently available techniques provide useful tools for engineering 
analysis. — Author’s abstract 


05725 Moore, C. B.; Gibson, E. K.; Larimer, J. W.; Lewis, C. F.; Nichiporuk, W. Total 





carbon and nitrogen abundances in Apolio 11 lunar samples and selected 
achondrites and basalts, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — 
V. 2, Chemical and isotope analysis: New York, and Oxford, England, Pergamon 
Press (Geochim. et Cosmochim. Acta Supp. |), p. 1375-1382, tables, 1970. 
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Total carbon abundances in lunar samples and related rocks range from 110 to 350 
ppm total carbon. The weighted mean total C in fine breccia was 330 ppm, in coarse 
breccia 100 ppm, in fine-grained rock 70 ppm, and in medium-grained rock 64 ppm. 
Carbon is concentrated in the finest-grained sieved fraction. Achondrites and 
terrestrial basalts appear to be higher in carbon than lunar rocks. Weighted mean 
nitrogen abundances were found to be 150 and 100 ppm for bulk fines, 125 ppm for 
fine breccia, 100 ppm for coarse breccia, 115 ppm for fine-grained rock, and 30 ppm 
for medium-grained rock, compared to 30-50 ppm for achondrites and terrestrial 
basalts. The total C and N in fines appears to be a mixture of indigenous lunar mater- 
ial together with solar wind components. — DBV 


Moore, Carleton B. See Nichiporuk, Walter. 05345 


05404 Moore, Samuel L. Geologic map of the Summersville quadrangle, Green County, 
Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-870, scale 1:24,000, text, 1970. 


Limestone suitable for road metal and agricultural lime occurs in the Fort Payne 
Formation, and oil has been produced from dolomitic sandstone in the Summersville 
quadrangle. — MCM 


Moore, Samuel L. See Jones, William R. 05469 
Moorman, Mary. See Cloud, Preston. 05753 
Moreland, P. E. See Fields, P. R. 05703 


05349 Morey, G. B.; Ojakangas, Richard W. Sedimentology of the Middle Precambrian 
Thomson Formation, east-central Minnesota: Minnesota Geol. Survey Rept. Inv. 13, 
32 p., illus., tables, 1970. 


The Thomson Formation, exposed in parts of Carlton, Pine, and southern St. Louis 
Counties of east-central Minnesota, was folded and metamorphosed during the 
Penokean orogeny 1,700 m.y. ago, but primary sedimentary textures and structures 
are well-preserved in the Cloquet-Carlton area. Two measured sections at the type 
locality are comprised of intercalated slate, siltstone and graywacke in beds generally 
less than one foot thick. The graywacke and siltstone beds are individual 
sedimentation units apparently deposited by waning, sediment-laden, southward- 
flowing turbidity currents moving down a regional paleoslope. Similar mineralogical 
and sedimentological aspects of the Thomson Formation and Middle Precambrian 
pra Formation enable them to be correlated with each other. — from Authors’ 
abstract 


Morgan, J. W. See Ehmann, W. D. 05700 
Morgan, John W. See Goles, Gordon G. 05708 


05726 Morrison, George H.; Gerard, Jesse T.; Kashuba, A. Thomas; Gangadharam, 
Eswara V.; Rothenberg, Ann M.; Potter, Noel M.; Miller, Gary B. Elemental 
abundances of lunar soil and rocks, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 
1970, Proc. — V. 2, Chemical and isotope analysis: New York, and Oxford, England, 
a og iagaae (Geochim. et Cosmochim. Acta Supp. 1), p. 1383-1392, illus., 
tables, : 


Results are presented for multielement analysis of lunar soil and seven rocks returned 
by Apollo 11. Sixty-seven elements were determined using spark source mass 
spectrography and neutron activation. U.S.G.S. standard W-1l was used as 
comparative standard.- Results indicate an apparent uniformity of composition 
among the samples. Comparison with solar, meteoritic and terrestrial abundances 
reveals depletion of volatile elements and enrichment of the rare earths, Ti, Zr, Y and 
Hf. Although there is an overall similarity of the lunar material to basaltic 
achondrites and basalts, the differences suggest detailed geochemical processes spec- 
ial to the history of this material. — Authors’ abstract 
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05179 Moussa, Mounir T.; Seiglie, George A. Revision of mid-Tertiary stratigraphy of 


southwestern Puerto Rico: Am. Assoc. Petroleum Geologists Bull., v. 54, no. 10, p. 
1887-1898, illus., 1970. 


The mid-Tertiary sequence in southwestern Puerto Rico has been divided into two 
formations, the Juana Diaz at the bottom and the Ponce Limestone at the top. The 
Ponce Limestone is further subdivided into two unnamed members. The 
stratigraphic terminology is reviewed, and evidence for discrepancies is presented. 
Further regional stratigraphic and paleontologic studies are needed before 
meaningful stratigraphic names can be applied. — from Authors’ abstract 


Mozingo, G. L. See Lowenhaupt, D. E. 05439 
Mull, D. S. See Hopkins, H. T. 05460 
Miiller, O. See Kirsten, T. 05720 


05688 Murase, Tsutomu; McBirney, Alexander R. Thermal conductivity of lunar and 


terrestrial igneous rocks in their melting range: Science, v. 170, no. 3954, p. 165-167, 
illus., 1970 


The thermal conductivity of a synthetic lunar rock in its melting range is about half 
that of a terrestrial basalt. The low conductivity and increased efficiency of insulating 
crusts on lunar lavas will enable flows to cover great distances without being 
quenched by high radiant heat losses from the surface. For a given rate of heat 
production, the thermal gradient of the Moon would be significantly steeper than 
that of the Earth. — Authors’ abstract 


05770 Murphy, James P.; Siry, Joseph W. Lunar mascon evidence from Apollo orbits: 


Planetary and Space Sci., v. 18, no. 8, p. 1137-1141, illus., 1970. 


Apollo VIII tracking data have been analyzed to obtain new evidence for a mascon in 
the neighborhood of Sins Aestuum. Data from elliptical and nearly circular lunar 
orbits of Apollo VIII can be interpreted in terms of a mascon in this region at a depth 
of approximately 100 km which has a mass on the order of 5 X 10% lunar masses and 
gives rise to a gravitational anomaly at the lunar surface of roughly 250 mgals. — 
Authors’ abstract 


Murphy, Mary E.; Modzeleski, Vincent E.; Nagy, Bartholomew; Scott, Ward M.; 
Young, Maria; Drew, Charles M.; Hamilton, Paul B.; Urey, Harold C. Analysis of 
Apollo 11 lunar samples by chromatography and mass spectrometry — Pyrolysis 

roducts, hydrocarbons, sulfur, amino acids, in Apollo 11 Lunar Sci. Conf., Houston, 

ex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, and Oxford, 
England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. |), p. 1879-1890, 
illus., tables, 1970. 


Lunar fines and rocks from the Apollo | 1 mission were analyzed by chromatography, 
mass spectrometry and light and scanning electron microscopy. Extraction of fines 
with benzene-methanol yielded trace quantities of hydrocarbons and _ sulfur, 
extraction with water led to isolation of what appear to be simple amino acids, 
alanine, siycine. as well as urea and ethanolamine. Hot water also liberated small 
amounts of hydrogen sulfide, and possibly other organic sulfur compounds. Pyrolysis 
at 510°C and 700°C yielded hydrogen, methane, carbon dioxide and _ higher 
molecular weight aromatic hydrocarbons. Microscopic studies, especially with the 
scanning electron microscope, revealed cavities in fine particles, rocks and surfaces 
of impact craters. Interpretation of results is difficult because of the low carbon 
content of the Apollo 11 samples and possible contamination prior to analysis. — 
Authors’ abstract 


05762 Murphy, R. C.; Preti, George; Nafissi-V, M. M.; Biemann, K. Search for organic 


material in lunar fines by mass spectrometry, in Apollo 11 Lunar Sci. Conf., Houston, 
Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, and Oxford, 
England, —* Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1891-1900, 
illus., table, 1970. 
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Three kinds of experiments were performed in an effort to detect and identify 
organic compounds present in the lunar material (sample 10086): vaporization of the 
volatilizable components directly into the ion source of a high resolution mass 
spectrometer, and extraction of the material with organic solvents before and after 
dissolving most of the inorganic substrate in hydrochloric and hydrofluoric acid. The 
extracts were investigated by a combination of gas chromatography and mass 
spectrometry. Although a number of organic compounds or compound types have 
been detected, none appears to be indigenous to the lunar surface. — Authors’ 
abstract 


Murray, C. G. Magma genesis and heat flow — Differences between mid-ocean 
ridges and African rift valleys: Earth and Planetary Sci. Letters, v. 9, no. 1, p. 34-38, 
1970. 


The products of volcanism in the African rift valleys differ in composition and 
volume from those in the median valleys of oceanic ridges. These dissimilarities can 
be explained in terms of a petrogenetic model which requires a low heat flow under 
the rifts and a high geothermal gradient under the oceanic ridges, implying 
fundamentally different upper mantle conditions in the two areas. As a result, it is 
suggested that the African rift valleys may not be the sites of rising convection 
currents in the mantle as commonly supposed. — Author’s abstract 


05727 Murthy, V. Rama; Evensen, N. M.; Coscio, M. R., Jr. Distribution of K, Rb, Sr and 


Ba and Rb-Sr isotopic relations in Apollo 11 lunar samples, in Apollo 11 Lunar Sci. 
Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, 
and Oxford, England, a Press (Geochim. et Cosmochim. Acta Supp. 1), p. 
1393-1406, illus., tables, 1970. 


Abundances of K, Rb, Sr, and Ba in Apollo 11 crystalline rocks fall into two groups 
corresponding to Types A and B. The abundances of the four elements are consistent 
with derivation from a source material of achondrite-like composition with K 
depleted by a factor of 1.5-2.0 and small enrichments of Ba and Sr. Up to 30 percent 
plagioclase can be separated from such partial melts without significantly affecting 
the trace element abundances, and can provide a mechanism explaining the observed 
Eu depletion anomalies and low Al content. Total rock Rb-Sr isotopic data yield an 
apparent age of 4.42 + 0.12 b.y. and initial Sr-87:Sr-86 ratio of 0.6987 + 0.0001. 
Data from the Rb-rich phases of these rocks indicate that the apparent ages may be 
equal to or less than the true ages. It is suggested that melting processes on the lunar 
surface date back to early history of accretion of solid bodies in the solar system, and 
that the inferred chemical characteristics of the source material reflects solar system 
fractionation processes. — DBV 


Musser, J. J. See Collier, C. R. 05456 


Musser, J. J.; Pickering, R. J. Geochemistry of water, in Influences of strip mining 
on the hydrologic environment of parts of Beaver Creek basin, Kentucky, 1955-66: 
U.S. Geol. Survey Prof. Paper 427-C, p. C14-C30, illus., tables, 1970. 


Cane Branch became a highly mineralized, acid stream during 1956 following strip 
mining of coal in the basin in the period May 1955-April 1956. This high level 
increased in 1959 as a result of further mining. Concentrations of dissolved solids, 
sulfate, and acidity began to decrease in 1960 and by 1962 had reached the 1957 
level. There was little further change in the period 1962-66. In the period 1957-62, 
the rate of chemical degradation in Cane Branch area was about 12 times faster than 
in Helton Branch unmined area; degradation of the spoil banks was about 126 times 
that for the unmined Helton Branch. The acid mine drainage is diluted and 
neutralized downstream, and effects are almost undetectable where water from Little 
Hurricane Fork enters Beaver Creek. — VSN 


05772 Mutch, Thomas A. Geology of the Moon — A stratigraphic view: Princeton, New 


Jersey, Princeton University Press, 324 p., illus., 1970. 


A comprehensive review is provided of the several pre-Apollo missions to indicate 
the diversity of features shown in photographs. Emphasis is on stratigraphy although 
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related fields are discussed where necessary. Apollo XI results are summarized in a 
final chapter; no revision is made in earlier chapters on the basis of these results. — 
VSN 


05408 Myers, Donald A.; McKay, E. J. Geologic map of the Mount Washington quadran- 


le, Bernalillo and Valencia Counties, New Mexico: U.S. Geol. Survey Geol. Quad. 
ap GQ-886, scale 1:24,000, 1970 


05406 Mytton, James W.; McDowell, Robert C. Geologic map of the Hillsboro quadran- 


le, Fleming and Bath Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ- 
876, scale 1:24,000, text, 1970. 


Economic resources of the Hillsboro quadrangle are: sandstone for dimension stone, 

dolomite for construction purposes, limestone, and clay shale for fire brick and tile. 

Several formations are suitable for foundation material, but are difficult to excavate. 
CM 


05195 Naeser, C. W.; McKee, Edwin H. Fission-track and K-Ar ages of Tertiary ash-flow 


tuffs, north-central Nevada: Geol. Soc. America Bull., v. 81, no. 11, p. 3375-3383, 
illus., tables, 1970. 


Fission-track ages of sphene, zircon, and apatite and K-Ar ages of biotite and 
sanidine from three Tertiary ash-flow tuffs in central Nevada are the same within the 
limits of analytical uncertainty. Analytical uncertainty for the fission-track method is 
slightly greater than for the K-Ar method. Sampling, preparation, and determination 
of age by the fission-track method is competitive with the K-Ar method. — RWK 


Nafissi-V, M. M. See Murphy, R. C. 05762 


Naghshineh-Pour, B.; Kunze, G. W.; Carson, C. D. The effect of electrolyte 
composition on hydraulic conductivity of certain Texas soils: Soil Sci., v. 110, no. 2, 
p. 124-127, illus., 1970. 


It is evident that silica-alumina ratio, exchangeable sodium percentage, electrolyte 
concentration, clay content, free iron oxide, and clay minerals are important factors 
involving the hydraulic conductivity of soils. The most important single factor is 
probably soil mineralogy. The difference between two Texas soil groups, based on 
physical behavior to various electrolyte compositions, are the kind and amount of 
clay content and the amount of free iron. — J 


Nagy, Bartholomew. See Murphy, Mary E. 05761 


Naidu, Prabhakar S. A statistical study of the interpolation of randomly spaced 
geophysical data: Geoexploration, v. 8, no. 2, p. 61-70, illus., table, 1970. 


In analysis of gravity, magnetic, electrical, and seismic data using modern techniques 
of information theory in conjunction with digital computers, equally spaced data are 
required. Interpolation is often used to convert the unequally spaced into equally 
spaced data. This paper examines the problem of interpolation error. An Aitken 
interpolation scheme is used to interpolate a randomly spaced random signal at 
equally spaced points. The error appears to increase monotonically with increasing 
number of random samples used for interpolation and with mean spacing of samples. 
The signal spectrum is least distorted when the number of inter, me aa is 
roughly twice that of interpolation intervals in one sampling ianeval —¥ 


Nakamura, Y. See Latham, G. V. 05774 
Nance, J. W. See Boos, C. M. 05364 
Nance, J. W. See Boos, C. M. 05367 
Nance, R. B. See Damberger, H. H. 05542 
Nance, R. B. See Damberger, H. H. 05543 
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Nance, Roger B. See Smith, W. H. 05541 


05548 Nance, Roger B. Limestones and phosphatic rocks from the Summum and 
Liverpool Cyclothems in western Illinois, in Depositional environments in parts of 
the Carbondale Formation, western and northern Illinois — Francis Creek Shale and 
associated strata and Mazon Creek biota — Geol. Soc. America, Coal Geology Div., 
Ann. Field Trip, Milwaukee, Wis., 1970: Illinois Geol. Survey Guidebook Ser. 8, p. 
75-83, illus., 1970. 


A fresh-water nodular limestone, developed below the Summum (No. 4) Coal, is a 
good example of the limestones present in the lower part of the claystone underlying 
most of the major coals in the Illinois basin. The marine Breezy Hill Limestone 
Member (Carbondale Fm.) has been correlated with the underclay limestone of the 
Mulky Coal in Missouri, and the Summum (No. 4) Coal in Illinois, and in this report 
the name Breezy Hill Limestone refers to the underclay limestone below the 
Summum (No. 4) Coal. Phosphatic and spherulitic beds above the Summum (No. 4) 
and Colchester (No. 2) Coals, and marine limestones overlying black sheety shale 
above the coals, are described. The carbonate sequences of the Summum and 
Liverpool Cyclothems, in different parts of the basin, are compared. — ESL 


Nance, Roger B. See Hopkins, M. E. 05551 
Nance, W. See Taylor, S. R. 05741 

Nance, Weldon B. See King, Elbert A., Jr. 05689 
Nation, J. B. See Hales, A. L. 05325 


05290 Naugler, Frederic P. Aleutian deep-sea channel on the Aleutian abyssal plain: 
Nature, v. 228, no. 5276, p. 1081-1082, illus., 1970. 


A prominent channel trends southwesterly for more than 1,000 km across the 
Aleutian abyssal plain; it consists of a series of deltaic structures extending along its 
length. This, the largest single sedimentary feature on the Aleutian plain, is here 
named the Aleutian channel. It seems to represent one of the last stages in Aleutian 
plain turbidite sedimentation. Its relation to the Surveyor channel suggests they were 
once connected, before the turbidity current pathway north of the abyssal hill region 
migrated into the trench. — DBV 


Nelson, Lloyd S. See Blander, Milton. 05691 
Nelson, Thomas H. See White, David A. 05201 


05636 Newton, Geoffrey B.; Dutcher, Russell R. An inexpensive student sample splitter: 
Jour. Sed. Petrology, v. 40, no. 3, p. 1051-1052, illus., table, 1970. 


An inexpensive, easy to build, and efficient micro-splitter has been designed and can 
be constructed by sedimentation and/or stratigraphy students. The apparatus permits 
significantly accurate quartering of grains in the 60 X 120 mesh (ASTM) size range. 
Total cost of this microsplitter is less than two dollars U.S. Construction time is about 
one to three hours. — from Authors’ abstract 


Newton, R. C. See Smith, J. V. 05769 


05587 Niccum, Marvin R. The construction and subsurface geology of the PBF waste 
seepage wells, in Engineering geology and soils —— symposium, 8th Ann., 
Pocatello, Idaho, 1970, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 65-84, illus., 
1970. 


This report describes construction and subsurface geology of two waste seepage wells 
at the PBF site, Idaho; permanent or seepage portions are about 115 feet deep. Slim 
exploratory holes, drilled to 220 feet to determine geology and character of 
formations under the seepage zone, were backfilled with puddled soil and/or grout to 
render them impermeable below the permanent hole. The regional water table is 
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about 455 feet deep, or 349 feet below the lowest open portion of the wells, 
Investigations reveal the wells discharge into permeable basalt lying on a fossil soil at 
a depth of 120 feet; the fossil soil has a basinal form so that water will percolate 
through it. Clay minerals for filtering and ion-exchange are present in the fossil soil so 
the system will be similar to a normal surface leaching pond. The study indicates 
favorable subsurface geological conditions for disposal of industrial waste water. — 
from Author’s abstract 


Nichiporuk, W. See Moore, C. B. 05725 


05345 Nichiporuk, Walter; Moore, Carleton B. Lithium in chondritic meteorites: Earth 


and Planetary Sci. Letters, v. 9, no. 3, p. 280-286, illus., tables, 1970. 


Lithium determinations have been made in 35 ordinary chondrites, 8 carbonaceous 
chondrites, and 5 enstatite chondrites, using atomic absorption spectroscopy, 
Significant differences in the concentration of lithium are found in enstatite 
chondrites as compared to chondrites and carbonaceous chondrites. Chondrule 
fractions and metal-free matrices have been separated from 4 out of 35 chondrites 
studies and lithium analyses made. These data show a trend of lower lithium 
concentrations in chondrules relative to the matrices. Atomic lithium abundances of 
40-50 for chondrites and carbonaceous chondrites, 46.0 for enstatite chondrites of 
Type I and 12.5 for enstatite chondrites of Type II based on Si = 10° are calculated. 
— Authors’ abstract 


05683 Nichols, Clayton R. Diabase argillation at King Mountain, Kiowa County, 


Oklahoma, in Symposium on environmental aspects of clay minerals: Jour. Sed. 
Petrology, v. 40, no. 3, p. 848-854, illus., tables, 1970. 


The influence of variations in the “‘micro-environment”’ on clay mineral alteration 
products is shown. Three diabase dikes in varying stages of argillation are exposed in 
a 100-ft-deep railroad cut. Diabase from the center of the cut has 52 percent 
labradorite and 31 percent chlorite, the latter from deuteric alteration of original 
pyroxene. As a weathering surface is approached at the east end of the cut, the 
labradorite, chlorite and magnetite are replaced by goethite, illite-montmorillonite, 
and kaolin. Downward percolation of groundwater was the agent. The same dike 
contains chlorite-montmorillonite where the relief is low and alkaline conditions 
persist. The argillation is entirely from weathering. The clay mineral diversity has 
= from very local, relief-controlled variations in the chemical environment. — 


Noble, D. C. See Marvin, R. F.05196 
Noell, O. A. See Holtz, W. G. 05321 


Nordemann, Daniel. See Tobailem, Jacques. 05326 


05464 Nordemann, Daniel; Tobailem, Jacques. Contribution a |’étude de I’origine des 


para [Contribution to the study of the origin of pallasites]: Acad. Sci. Comptes 
endus, ser. D, v. 271, no. 9, p. 753-755, table, 1970. 


The radionuclides K-40 and Al-26 were measured in 3 pallasite finds — Eagle Station 
(Kentucky), Springwater (Saskatchewan), and Krasnoyarsk (Siberia) — by gamma 
spectrometry. The results suggest that the pallasites are of different origin from 
chondrites, —- < have had comparable orbits during the million years 
preceding their fall. - DBV 


Norris, A. W. See McGregor, D.C. 05297 


05184 Notestein, Frank B. Willis Charles Hatfield (1898-1970): Am. Assoc. Petroleum 


Geologists Bull., v. 54, no. 10, p. 1951-1953, portrait, 1970. 
Nyquist, L. E. See Pepin, R. O. 05731 
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05582 Oakeshott, Gordon B. Geologic hazard reduction programs at the state level — The 


example of California, in Geologic hazards and public problems (R. A. Olson and M. 
M. Wallace, editors) — [U.S.] Office Emergency Preparedness, Region 7, Conf., San 
Francisco, Calif., 1969, Proc.: Washington, D.C., U.S. Govt. Printing Office, p. 233- 
247, illus. [1970]. 


The Geological Hazards Program of the Department of Conservation, California 
Division of Mines and Geology, emphasizes geological processes which affect slope 
stability and the cost of excavation, and problems of interest to planners and engi- 
neers and affecting public safety. Besides doing detailed geologic mapping, especially 
in areas of rapid urban development, the Division prepares hazard analyses for 
selected areas, special landslide studies of geologic formations, and regional land- 
slide studies of various areas. It is continually monitoring fault movement and 
seismic activity. A seismic map of the state is in preparation. -EH 


Ojakangas, Richard W. See Morey, G. B. 05349 


05604 Oka, Y.; Bain, I. A means of determining the complete state of stress in a single 


borehole: Internat. Jour. Rock Mechanics and Mining Sci., v. 7, no. 5, p. 503-515, 
illus., 1970. 


It is shown mathematically how the complete state of stress in a rock mass can be 
determined in a single borehole. A device to determine the necessary three 
components of displacement is proposed [and illustrated]. Calibration tests involving 
three axial and three shear components of stress are proposed. Since only stresses at 
equilibrium are involved, these tests permit determination of the complete state of 
stress in a single borehole using a rigid inclusion type of meter, or, more importantly, 
in heterogeneous rock. — Authors’ conclusions 


05676 Okada, Hakuyu; Arita, Masafumi. An instrument for measuring pretectonic 


current-directions: Jour. Sed. Petrology, v. 40, no. 3, p. 1048-1051, illus., 1970. 


A field instrument was designed for measuring pretectonic current-directions. The 
instrument can be built economically and has been found to be very useful in field- 
work. — Authors’ abstract 


05690 O’Keefe, John A. Tektite glass not in Apollo 12 samples — [Reply to discussion by 


E. A. King, Jr., and others of “Tektite glass in Apollo 12 sample,” 1970]: Science, v. 
170, no. 3954, p. 200, 1970. 


In response to King, Martin, and Nance (ibid., P. 199-200), the following comments 
are made: The data presented in that paper, although preliminary, tend to support 
the original assumption that sample 12013 would be found to resemble tektites 
rather than granites, in the matter of low water content and low ferric-ferrous ratio. 
The low water content is deduced from the absence of micas or amphiboles in their 
X-ray analysis, and the low ferric-ferrous ratio from the absence of magnetite 
concerning the question of whether the sample was glassy or crystalline. It is noted 
that although the preliminary report favors the latter, the crystals would be on the 
order of 100u m or smaller, raising the question of whether they are the products of 
devitrification. It is suggested that the former existence of a liquid of this composition 
seems to be implied and that evidence of somewhat similar liquids was found in the 
Apollo 11 sample. — GV 


05728 O’Kelley, G. Davis; Eldridge, James S.; Schonfeld, Ernest; Bell, P. R. Primordial 


radionuclide abundances, solar proton and cosmic-ray effects and yg of Apollo 11 
lunar samples by non-destructive gamma ray spectrometry, in Apollo 11 Lunar Sci. 
Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, 
and Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 
1407-1423, illus., tables, 1970. 


A low-background gamma-ray spectrometer was used to determine the radioactivity 
of Apollo 11 crystalline rocks, breccias, and fines. Results of measurements of K-40, 
Th-232, U-238, Na-22, Al-26, Ti-44, Sc-46, V-48, Mn-52, Co-56, and Co-60 
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nuclides are presented. Potassium concentrations were near those of chondrites and 
some oceanic gabbros and basalts; Th and U contents are near those of ordinary 
terrestrial basalts and the Th:U ratio (3.9 + 0.2) is in agreement with the terrestrial 
value. Products of low-energy nuclear reactions showed pronounced concentration 
gradients at rock surfaces, suggesting solar proton activation as their principal 
source. Gas retention and cosmic-ray exposure ages were estimated as 2,200-3,970 
and 38-340 m.y., respectively, for four of the crystalline rocks. Bulk densities were 
determined for four crystalline rocks, two breccias, and one sample of fines. — DBV 


Olcott, P. G. See Holt, C. L. R., Jr. 05628 


05409 Oldale, Robert N.; Koteff, Carl. Geologic map of the Chatham quadrangle, 


Barnstable County, Cape Cod, Massachusetts: U.S. Geol. Survey Geol. Quad. Map 
GQ-911, scale 1:24,000, section, text, 1970. 


In the Chatham quadrangle, glacial deposits have been divided into three units; 
Chatham kame, Narwich outwash plain, and Nauset Heights outwash. Post- 
Pleistocene deposits, Pleistocene and post-Pleistocene history are summarized. — 
MCM 


05256 Olivet, Jean-Louis; Sichler, Bertrand; Thonon, Pierre; LePichon, Xavier; Martinais, 


Jacques; Pautot, Guy. Le faille transformante Gibbs entre le rift et la marge du 
Labrador [The Gibbs transform fault between the rift and the Labrador margin]: 
Acad. Sci. Comptes Rendus, ser. D, v. 271, no. 12, p. 949-952, illus., 1970. 


Results of a systematic survey (by continuous bathymetry and seismic reflection) of 
the Gibbs fracture along lat 52° N. from the mid-Atlantic rift to the continental 
margin binds the sinistral decrochement of the rift to that of the continental margin. 
The detailed trace of the fault and the variation of morphology along this trace 
furnish for the first time some precise indications of the opening of the North 
Atlantic north of the Azores in the transform fault hypothesis. — DBV 


Olsen, E. J. See Smith, J. V.05769 


Olson, Robert A.; Wallace, Mildred M. (editors). Geologic hazards and public 
problems — [U.S.] Office of Emergency Preparedness, Region 7, Conf., San 
Francisco, Calif., 1969, Proc.: Washington, D.C., U.S. Govt. Printing Office, 335 p., 
illus., tables [1970]. 


This collection of 20 papers given at the conference on geologic hazards 
(earthquakes, volcanic eruptions, land subsidence, etc.) and public problems at 
Santa Rosa, California, on May 27-28, 1969, deals with some major geologic hazards 
in the western United States, discusses ideas and methods for understanding and 
reducing these hazards, and summarizes several research projects and studies that 
may provide more insight into the hazards and the problems they pose. — EH 


Onasick, E. P. See Beales, F. W. 05332 


O’Neil, James R.; Adami, Lanford H. Oxygen isotope analyses of selected Apollo 
11 materials, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, 
Chemical and isotope analysis: New York, and Oxford, England, Pergamon Press 
(Geochim. et Cosmochim. Acta Supp. 1), p. 1425-1427, table, 19/0. 


Oxygen isotope ratios of lunar rocks are within the range found for unaltered 
terrestrial basalts suggesting a common source of planetary material for the Moon 
and Earth. Basaltic achondrites and mesosiderites do not appear to be genetically 
related to lunar material on the basis of their pyroxene isotope ratios. From the 
oxygen isotope fractionation between plagioclase and ilmenite, the temperature of 
crystallization of Type B rocks is estimated to be 1 100-1300°C. — Authors’ abstract 


Onesti, Lawrence J.; Hinze, William J. Magnetic observations over eskers in 
Michigan: Geol. Soc. America Bull., v. 81, no. 11, p. 3453-3455, illus., 1970. 
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Magnetic observations over two eskers and their adjacent till plains indicate that a 
distinct variation in magnetic intensity exists between ice-laid and fluvioglacial 
material. The variation corresponds to differences in concentration of magnetic 
minerals, which is in turn attributed to the mode of transportation of these materials. 
[Amplitudes of positive anomalies are greater over fluvioglacial deposits and 
variations exist within the deposits. ] — Authors’ abstract 


05730 Onuma, Naoki; Clayton, Robert N.; Mayeda, Toshiko K. Apollo 11 rocks — 


Oxygen isotope fractionation between minerals, and an estimate of the temperature 
of formation, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, 
Chemical and isotope analysis: New York, and Oxford, England, Pergamon Press 
(Geochim. et Cosmochim. Acta Supp. 1), p. 1429-1434, illus., tables, 1970. 


Oxygen isotopic compositions of separated minerals from three Type A and four 
Type B rocks are very uniform. 50-18 values are: plagioclase 6.20, clinopyroxene 
5.75, ilmenite 4.45 (parts per thousand relative to Standard Mean Ocean Water). 
The isotopic distribution corresponds to equilibrium at 1120°C. The isotopic 
composition of lunar pyroxenes falls within the range for pyroxenes of terrestrial 
mafic and ultramafic rocks, ordinary chondrites, enstatite chondrites, and enstatite 
achondrites, but above the range for basaltic achondrites, hypersthene achondrites, 
and mesosiderites. Glass isolated from the lunar soil has a 60-18 of 6.2, significantly 
richer in O-18 than the crystalline rock fragments in the soil. — Authors’ abstract 


Orkild, Paul P. See Marvin, Richard F. 05658 
Oré, J. See Levy, Ram L. 05333 


05763 Ord, J. (and others). Organogenic elements and compounds in type C and D lunar 


samples from Apollo 11, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. 
— V. 2, Chemical and isotope analysis: New York, and Oxford, England, Pergamon 
Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1901-1920, illus., tables, 1970. 


Comprehensive study of carbonaceous, organic, and organogenic matter in Apollo 
11 samples, using 10 different analytical methods, found the following organogenic 
element amounts in fines and a breccia (upper values, in ppm): S 4,300, P 270, C 41, 

N 20, and H 1. Other elements essential to life, such as Fe, Mg, Cu, and Co are also 
present. In addition to noble gases and N, major carbon compounds released by 
heating are CO and CO, and very small amounts of methane. Hydrogen sulfide, CO,, 
methane, and traces of C,H», C,H, and C,Hg were also released from fines by acid 
treatment. Carbon isotopic ratio values obtained by combustion of fines were 
definitely nonterrestrial (+ 2.6 to + 18.5 permil). Total carbon concentration was 
surface-correlated. If all these gases, together with water, were generated in a 
planetoidal body of sufficient gravitational field, such as the Earth, the resulting 
atmosphere and hydrosphere would eventually have produced organic molecules of 
biological significance. — DBV 


Osawa, Masumi. See Goles, Gordon G. 05708 
Osawa, Masumi. See Goles, Gordon G. 05709 

Ott, Arthur N. See Toth, Stephen J. 05574 

Overbey, William K., Jr. See Wing, Richard S. 05202 


05764 Oyama, Vance I.; Merek, Edward L.; Silverman, Melvin P. A search for viable 


organisms in < lunar sample, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, 
Proc. — V. 2, Chemical and isotope analysis: New York, and Oxford, England, 
Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1921-1927, illus., 
tables, 1970. 


The ts that the Moon harbored viable life forms was not verified on analysis 
of the first samples from the Apollo 11 mission. A biological examination of 50 g of 
the bulk fines confirmed the negative results obtained by the Manned Spacecraft 
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Center quarantine team. No viable life forms, including terrestrial contaminants, 
were found when the sample was tested in 300 environments. Only colored inorganic 
artifacts, resembling microbial clones, appeared around some particles. The lunar 
biological laboratory and sterile biological barrier system in which the work was 
performed are described in detail. — Authors’ abstract 


05540 Pakiser, Louis C., Jr. Earthquake prediction and modification research in progress, 


in Geologic hazards and public problems (R. A. Olson and M. M. Wallace, editors) 
- {U.S.] Office Emergenc yg re my Region 7, Conf., San Francisco, Calif. 
1969, Proc.: Washington, D.C., U.S. Govt. Printing Office, p. 297-303 [1970]. 


Although no national program of earthquake hazard research exists, as it does in 
Japan, various federal agencies are engaged in earthquake research. Studies of man- 
induced earthquakes suggest the possibility of the controlled release of stored energy 
in active fault zones to prevent earthquakes. Some earthquakes have been preceded 
by horizontal or vertical fault creep or by changes in the earth’s magnetism. Based on 
patterns of past earthquakes in time and space, some long-range predictions can be 
made as to probabilities of occurrence. Specific predictions are not yet possible. 
Recommendations are made for monitoring level changes and horizontal motions 
along segments of the San Andreas fault as well as seismic activity. — EH 


Papezik, V. S. See Gibbons, R. V. 05294 

Park, J. K. See Irving, E. 05288 

Paster, Theodore P. See Haskin, Larry A. 05712 
Patterson, W. C. See Payton, C. E. 05677 
Pautot, Guy. See Olivet, Jean-Louis. 05256 


05677 Payton, C. E.; Patterson, W. C.; Brown, G. L. Automatic sample changer for 


Norelco vertical X-ray diffractometer: Jour. Sed. Petrology, v. 40, no. 3, p. 1052- 
1054, illus., 1970. 


A fully automatic sample changer for the Norelco diffractometer has been developed 
that will accommodate 20 samples. Diverse sample types of different thicknesses can 
be accepted with only minor adjustments. This changer completely frees the operator 
from the time-consuming chore of frequent manual sample changing and can easily 
double data-gathering productivity. — Authors’ abstract 


Peck, L. C. See Maxwell, J. A. 05724 


05374 Pedersen, Edward P.; Royse, Chester F. Late Cenozoic geology of the Payson 


basin, Gila County, Arizona: Arizona Acad. Sci. Jour., v. 6, no. 2, p. 168-178, illus, 
tables, 1970. 


The Payson basin is a structural trough filled with Cenozoic fluvial sediments and 
minor lacustrine limestone conformably overlying igneous, metamorphic, and 
sedimentary bedrock. Basinfill deposits are overlain, often unconformably, by 
fanglomerate and by pediment and terrace gravels. Downfaulting tilted “older” 
coarse alluvium, finer-grained fluvial-lacustrine sediments formed major fills, and 
dissection of all basinfill sediments was accompanied by formation of pediment- 
terrace surfaces and deposition of terrace gravels. Formation of the basin possibly 
began antag the Miocene, and major deposition episodes occurred in the Pliocene. 
Erosion probably continued throughout the Quaternary. — from Authors’ abstract 


Pepin, R. O.; Nyquist, L. E.; Phinney, Douglas; Black, David C. Rare gases in 
Apollo 11 lunar material, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. 
— V. 2, Chemical and isotope analysis: New York, and Oxford, England, or ee 
Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1435-1454, illus., tables, 1970 
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In lunar samples, the total Ne isotopic composition in fines and breccias and its 
variation with outgassing temperature in stepwise heating resemble patterns in Ne 
from gas-rich meteorites. Trapped Xe and Kr in fines, implanted by solar wind, are 
isotopically similar to Xe in carbonaceous chondrites (strongly depleted in heavy 
isotopes) and to terrestrial Kr. Most trapped gases present at low levels in crystalline 
rocks are probably due to dust contamination. Spallation effects dominate all three 
gases in the rocks, and spallation-yield spectrums are generally similar to those 
deduced from studies of cosmic-ray-produced spallation gases in various classes of 
meteorites. There is strong evidence for a continuum of spallation Kr and Xe 
compositions. Rocks containing a large excess of Xe-131 show spallation yields 
compatible with production by a softer irradiation spectrum, and also show a distinct 
4 ae element abundance pattern which is not reflected in Kr target elements. — 


05547 Peppers, R. A.; Pfefferkorn, H. W. A comparison of the floras of the Colchester 
(No. 2) Coal and Francis Creek Shale, in Depositional environments in parts of the 
Carbondale Formation, western and northern Illinois — Francis Creek Shale and 
associated strata and Mazon Creek biota — Geol. Soc. America, Coal Geology Div., 
Ann. Field Trip, Milwaukee, Wis., 1970: Illinois Geol. Survey Guidebook Ser. 8, p. 
61-74, illus., tables, 1970. 


Abundant data from spore studies of the Colchester (No. 2) Coal Member and from 
investigations of plant compressions in the Francis Creek Shale provide an 
opportunity to compare the flora of the coal with that of the overlying shale in the 
northeastern part of the Illinois Basin. As both floras were investigated by different 
methods, and since different systems of form genera were used, it is first necessary to 
review the plant taxa found in the two facies and to arrange them according to major 
plant groups. Paleoenvironmental interpretations of Pennsylvanian floras are rare 
and widely scattered in the literature; therefore, some of the research on fossil spores 
and plant assemblages from other strata is discussed in this report. Finally, the report 
presents an interpretation of paleoecological conditions that existed during 
deposition of peat and mud, which eventually formed the No. 2 Coal and Francis 
Creek Shale. — Authors’ introduction 


05605 Perkins, R. D.; Green, S. J.; Friedman, M. Uniaxial stress behavior of porphyritic 
tonalite at strain rates to 10°/second: Internat. Jour. Rock Mechanics and Mining 
Sci., v. 7, no. 5, p. 527-535, illus., table, 1970. 


Rock cores of a porphyritic tonalite composition have been loaded in uniaxial stress 
at strain rates from 10% to 10*/sec at 25°, -78°, and -191°C. Data presented include 
axial stress as a function of axial and transverse strain and volume change as a 
function of axial stress. The tonalite was found to exhibit increased stiffness and 
maximum stress with increasing strain rate and decreasing temperature. Anisotropy 
was studied by loading samples taken perpendicular and parallel to the bulk core 
axis. Specimens perpendicular to the bulk core axis were found to have increased 
initial stiffness and decreased maximum stress over specimens parallel to core axis. 
From petrofabric analysis it has been determined that the unconfined behavior of the 
tonalite is controlled by deformation of the fine-grained groundmass. — from 
Authors’ abstract 


05732 Perkins, R. W.; Rancitelli, L. A.; Cooper, J. A.; Kaye, J. H.; Wogman, N. A. 
Cosmogenic and primordial radionuclide measurements in Apollo 11 lunar joveies 
by nondestructive analysis, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, 
Proc. — V. 2, Chemical and isotope analysis: New York, and Oxford, England, 
Per or Ate (Geochim. et Cosmochim. Acta Supp. 1), p. 1455-1469, illus., 
tables, 1970. 


Cosmogenic Be-7, Ti-44, V-48, and Cr-51 in lunar fines (10084), type A rock 
(10057-30) and two type B rock samples ( 10003-25 and 10017-37), are in very small 
amounts; only upper concentration limits are reported. More abundant cosmogenic 
Na-22 and Al-26 were measured to absolute accuracies of 2-4 percent. Na-22, 
Al-20, Sc-46, and Co-56 in lunar fines were produced mainly from solar cosmic 
rays; Co-56 concentration, 50-fold above galactic production rates, is attributed to 
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the April 12, 1969, solar flare. High Sc-46 concentrations are due to the high Tj 
content of lunar materials. A strong concentration gradient for Na-22 but not for 
Al-26 in 10017 indicates that the original surface of the rock was exposed for only 
a short time compared to the Al-26 half life. Th:U atomic ratios are constant at 
about 3.8, in agreement with a common nucleosynthesis for lunar, terrestrial, and 
meteoritic materials. Gas retention ages determined by combining reported He and 
Ar measurements with the primordial radionuclide measurements are 1.9-2.4 by,, 
except for the K-Ar age of 3.9 b.y. for rock 10003. — DBV 


05581 Perlman, David. Hazards and the public—Sell, scare, or communicate?, in 
Geologic hazards and public problems (R. A. Olson and M. M. Wallace, editors) — 
[U.S.] Office Emergency Preparedness, Region 7, Conf., San Francisco, Calif., 1969, 
Proc.: Washington, D.C., U.S. Govt. Printing Office, p. 221-228 [1970]. 


The author discusses the gullibility and overreaction of many people to disaster 

predictions and the necessity of providing factual information when communicating 

* pone of earthquakes and associated geophysical disturbances to the public. — 
H 


05656 Perry, Douglas. Early diagenesis of sediments and their interstitial fluids from 
continental slope, northern Gulf of Mexico [abs.]: Am. Assoc. Petroleum Geologists 
Bull., v. 54, no. 9, p. 1789, 1970 


05442 Peters, Robert R. Procedure for developing a sub-surface water supply [abs.]: 
Virginia Jour. Sci., v. 21, no. 3, p. 136, 1970. 


Peterson, Etta. See Hodgson, Gordon W. 05757 


05443 Pettry, D. E.; Elder, J. H. Plinthite, a new genetic horizon for coastal plain soils in 
Virginia [abs.]: Virginia Jour. Sci., v. 21, no. 3, p. 136, 1970. 


05444 Pettry, D. E.; Meyer, W. J. The soil survey and interpretation program in Virginia 
[abs.]: Virginia Jour. Sci., v.21, no. 3, p. 136, 1970. 


Pfefferkorn, H. W. See Peppers, R. A. 05547 


05396 Philpotts, John A. Redox estimation from a calculation of Eu** and Eu* 
concentrations in natural phases: Earth and Planetary Sci. Letters, v. 9, no. 3, p. 257- 
268, illus., table, 1970. 


Assumption of the equivalence of Eu?* and Sr interphase partitioning permits the 
calculation of the Eu** and Eu** concentrations in each of any two equilibrated 
phases of known Sr and rare-earth concentrations. The calculation has been applied 
to a number of porphyritic terrestrial lavas, two lunar samples, and two basaltic 
achondrites. The potential size of the positive Eu anomaly in feldspars appears to 
increase with decreasing feldspar anorthite content. The potential size of the 
negative Eu anomaly in clinopyroxenes appears to increase with increasing pyroxene 
iron content. A mica apparently has a positive Eu anomaly. The typical basalt 
Eu?*/Eu** ratio is about 0.15. No correlation of Eu?*+/Eu** and FeO/Fe,O, was found 
for the terrestrial samples. Calculated and estimated differences in terrestrial and 
lunar oxygen fugacities appear to be in agreement. — from Author’s abstract 


05733 Philpotts, John A.; Schnetzler, C. C. Apollo 11 lunar samples — K, Rb, Sr, Ba and 
rare-earth concentrations in some rocks and separated phases, in Apollo 11 Lunar 
Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope amalysis: New 
York, and Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 
1), p. 1471-1486, illus., tables, 1970. 


K and Rb concentrations in 8 lunar samples are at chondritic levels, Sr at 15 times 
greater, and Ba and REE at 30-100 times chondritic levels. There are trace element 
similarities between the lunar samples and terrestrial dredge basalts, the bulk Earth, 
and basaltic achondrites. The Eu?*:Eu** ratio in lunar rocks indicates more reducing 
conditions than in terrestrial basalts. Large Eu deficiencies indicate loss of feldspar 








0556¢ 


0563: 


0518' 


0561: 





ster 
ting 


ists 


s.}: 


in 








ABSTRACTS 817 


during fractional crystallization or limited partial fusion of feldspathic source rock at 
relatively shallow depths. The Apollo 11 rocks are not primary solar system 
materials. Two types of igneous rock are present, and may represent liquid and part- 
ial cumulate. The low K and Rb contents of the lunar igneous rocks are characteristic 
of their source material. A common origin for the Earth, Moon, and basaltic 
achondrites is indicated. — D.B.V. 


Phinney, Douglas. See Pepin, R. O. 05731 
Pickering, R. J. See Collier, C. R. 05456 
Pickering, R. J. See Musser, J. J. 05461 


05564 Pierce, A. P.; Botbol, J. M.; Learned, R. E. Mercury content of rocks, soils, and 


stream sediments, in Mercury in the environment: U.S. Geol. Survey Prof. Paper 713, 
p. 14-16, 60, illus., table, 1970. 


Statistics on mercury content of 25,000 samples of rocks, soils, and stream sediments 
from the central and western United States, Alaska, and Puerto Rico, determined by 
the atomic absorption method, are tabulated. A range from < 10 to 6,000 ppb Hg 
in the modal mercury values is observed. Modes at about 50 ppb and 200 ppb are 
especially common. Less than 20 percent of the rock and sediment samples have > 
1,000 ppb Hg concentrations. Statistics for four sets of soil samples suggest a 
background value of 500 ppb Hg for soils in the western United States. Arithmetical 
or geometric means were used to obtain approximations of median values of Hg 
eae in the samples. Percentile ranges are given in a graphical summary. — 
E 


05633 Pierce, J. W. Clay mineralogy of cores from the continental margin of North 


Carolina: Southeastern Geology, v. 12, no. 1, p. 33-51, illus., tables, 1970. 


In samples from seven piston cores along a traverse from the upper continental rise 
southeastward onto the Hatteras Abyssal Plain, illite is the predominant mineral, 
followed by chlorite and kaolinite. Montmorillonite is present in only 34 of the 196 
samples. The amount of illite increases, and the amount of kaolinite decreases 
seaward, suggesting that illite has a more distant but persistent source, while kaolinite 
is derived from the nearby states and contributed in pulses. The uppermost sample of 
each core is high in illite, but downward, is followed by a section higher in kaolinite. 
These fluctuations may correlate with changes in sea level. Further work needs to be 
done in correlating changes in the clay mineral suite with sea-level fluctuations. — 
from Author’s abstract 


05187 Pierce, R. W.; Langenheim, R. L., Jr. Surface patterns on selected Mississippian 


conodonts: Geol. Soc. America Bull., v. 81, no. 11, p. 3225-3236, illus., 1970. 


Four distinct surface patterns occur among Mississippian and some other Late 
Paleozoic conodonts: smooth surfaces, raised reticulate networks, parallel columns, 
and lamellar scarps. Bar surfaces of bar forms and platform surfaces of Gnathodus 
and Pseudopolygnathus are smooth. Other platform genera bear raised reticulate 
network on the oral surface. Denticle sides are characterized by a pattern resembling 
the surface of irregularly bundled fibers. The arboral surface possesses an attachment 
od composed of concentrically arranged scarps and slopes. — from Authors’ 
abstract 


Pillinger, C. T. See Abell, P. 1.05750 
Pinson, W. H., Jr. See Hurley, P. M. 05718 


05612 Pitrat, Charles W. Phytoplankton and the late Paleozoic wave of extinction — 


Discussion [of ‘Primary production, isotopes, extinctions, and the atmosphere,”’ by 
H. big ee 1968]: Palaeogeography, Palaeoclimatology, Palaeoecology, v. 8, no. 1, 
p. 49-55, table, 1970. 
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For the original paper, see ibid., v. 4, no. 3, p. 187-210, 1968; Abs. North American 
Geology, November 1968. Pitrat concludes that the radical decrease in 
phytoplankton beginning in Late Devonian cannot be regarded as the cause for the 
late Paleozoic extinction of marine invertebrates but only as evidence that the fossil 
record of phytoplankton abundance is not indicative of true past abundance. — HRC 


Plafker, George. See MacKevett, E. M., Jr. 05586 


05532 Poland, Joseph F. Land subsidence in western United States, in Geologic hazards 
and public problems (R. A. Olson and M. M. Wallace, editors) — [U.S.] Office 0559: 
Emergency Oy eT ee Region 7, Conf., San Francisco, Calif., 1969, Proc.: 
Washington, D.C., U.S. Govt. Printing Office, p. 77-96, illus., tables [1970]. 


This report deals with three types of subsidence most common in the western United 
States, which are caused by mans’ activities. Subsidence of organic deposits, such as 
peat, due to drainage, occurs in the Sacramento-San Joaquin delta in California. 
Subsidence due to application of water, or hydrocompaction, has been noted in 
several states. Subsidence due to withdrawal of fluids is the most common type, 
especially due to ground-water withdrawal and decline of head in heterogeneous 0565 
confined aquifer systems in unconsolidated or semi-consolidated sediments. It can 
create flooding problems or affect structures. Methods of stopping or reducing 
subsidence by repressuring are described. — EH 


05402 Pomeroy, J. S. Geologic map of the Midway quadrangle, central Kentucky: U.S. 

Geol. Survey Geol. Quad. Map GQ-856, scale 1:24,000, section, text, 1970. 
Limestone has been quarried for local use in the Midway quadrangle, and possibilit- 0541 
ies exist for barite and phosphate. - MCM 


Ponnamperuma, C. See Chang, S. 05759 
Ponnamperuma, Cyril. See Hodgson, Gordon W. 05757 
Ponnamperuma, Cyril. See Gehrke, Charles W. 05758 


05340 Porath, H. Determination of strike of conductive structures from geomagnetic 
variation anomalies: Earth and Planetary Sci. Letters, v. 9, no. 1, p. 29-33, illus., 
1970. 


The strike of two-dimensional conductive structures can be determined from the 
ratio of the anomalous north-south and east-west magnetic variation fields after the 0557 
normal field has been removed from the observed variations. This method is, in 
contrast to others, independent of the conductivity of these structures and can be 
used on single events. — Author’s abstract 


05237 Poreh, Michael; Sagiv, Abraham; Seginer, Ido. Sediment sampling efficiency of 
slots: Am. Soc. Civil Engineers Proc., v. 96, paper 7637, Jour. Hydraulics Div., no. 
HY 10, p. 2065-2078, illus., 1970. 


The sediment sampling efficiency of two-dimensional slots in an open channel was 057’ 
studied. Eight fractions of sand and gravel were used ranging in size from 0.2 mm to 
4.5 mm. A universal relation between the efficiency, the Froude number and the 
particle size was established for what is termed the bed load transport range. It was 
found that the sampling efficiency in this range decreases slightly with particle size 
and approaches one for large slot openings. The sampling efficiency of smaller 
particles, which do not move as bed load, was found to increase with particle size but 
remained smaller than one even for extremely large slot size to particle size ratios. — 
ASCE abstract 


Potter, Noel M. See Morrison, George H. 05726 


05474 Powell, J. Dan. Early Upper Cretaceous faunal zones southwest of the Diablo- 
Coahuila Platform, in Geology of the southern Quitman Mountains area, Trans- 
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Pecos Texas — S.E.P.M. Permian Basin Sec., 1970 Biennial Field Trip, Symposium 
and Guidebook: Soc. Econ. Paleontologists and Mineralogists Permian Basin Sec. 
Pub. 70-12, p. 96-99, illus., 1970. 


Existing knowledge of the biostratigraphy of the Ojinaga Formation and equivalents 
in the Chihuahua trough along the Rio Grande and adjacent to the southwest edge of 
the Diablo-Coahuila platform is summarized. The geographic and stratigraphic 
distribution of the zonal taxa are discussed, and eight species are described. — ESL 


05594 Powell, John Wesley. Selected prose of John Wesley Powell (edited and introduced 
by George Crossette): Boston, Mass., David R. Godine Publisher, 122 p., illus., 1970. 


This limited edition volume, published in observance of the centenary of Powell’s 
trips down the canyons of the Colorado River, contains some of his less-well-known 
works on: the American Indian, conservation, science, language and music, 
hilosophy and humanities, myth and folklore, and aphorisms and analogies. The 
book includes a short biography of Powell and a collection of photographs. — MCM 


05650 Powell, L. C.; Woodbury, H. O. Possible future petroleum provinces of United 
States western gulf basin, Pleistocene [abs.]: Am. Assoc. Petroleum Geologists 
Bull., v. 54, no. 9, p. 1789, 1970. 


Powers, H. A. See Izett,G. A. 05348 
Pratt, Walden P. See Jones, William R. 05469 


05415 Preiss, K. Relation between energy and error due to nuclear statistics for density 
haga by gamma ray transmission: Soil Sci., v. 110, no. 3, p. 151-156, illus., 
1970. 


When measuring density by gamma ray transmission through a thickness of material, 
the time of counting for a given standard error of density due to nuclear statistics 
depends on the energy of the radiation. This nen analyzes the relationship between 
this time interval and the radiation energy. — JWH 


Press, Frank. See Latham, G. V. 05774 
Preti, George. See Murphy, R. C. 05762 
Price, P. B. See Fleisher, R. L. 05338 


05529 Prickett, Thomas A. Some trends in groundwater simulation techniques [abs. }: 
Water Well Jour., v. 24, no. 9, p. 83-84, 1970. 


Pytkowicz, Ricardo M. See Kester, Dana R. 05600 
Quaide, William L. See Wrigley, Robert C. 05749 
Quijano-Rico, M. See Wanke, H. 05746 


05773 Ramdohr, Paul; ElGoresy, Ahmed. Zur Mineralogie des Mondes [The mineralogy 
of the Moon]: Aufschluss, v. 21, nos. 7-8, p. 219-224, illus., 1970. 


Results of research on specimens of Type A, “basalt,” and Type B, “‘microgabbro,” 
Moon rocks and on so-called “dust” and “breccia” from the Apollo-11 landing site 
are discussed. As previously reported, the chief constituents of the rock samples 
resemble those of feldspathic basalt. The breccia and dust are the end-products of 
countless meteoritic impacts. Their components, fragments of meteoritic nickel-iron, 
and glassy fragments fused under high pressure and temperature, show an explosive 
origin which took place close to where the meteorite itself originated. The tiny 
nickel-iron balls found in the Moon dust and breccia are also found in the vicinity of 
the Canyon Diablo Crater in Arizona, and contain troilite and schreibersite not found 
in the iron of basaltic rocks. It is concluded that all evidence obtained from the sam- 
ples points to a meteoritic origin. — EH 
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05445 Ramsey, E. W. A ground-water program for Virginia [abs.]: Virginia Jour. Sci., y, 


21, no. 3, p. 136, 1970. 


05494 Ramsey, Elmer W.; Hinkle, Kenneth R.; Benander, Laurence E. Waters of the 


Dismal Swamp: Virginia Jour. Sci., v. 21, no. 3, p. 81-83, illus., 1970. 


Dismal Swamp occupies about 600 sq mi on the Coastal Plain of Virginia and North 
Carolina. The plain is characterized by a series of flats and scarps rising in steps 
toward the west, the scarps representing former Pleistocene sea levels. The most 
distinctive feature is the Suffolk Scarp, forming the western boundary of the swamp, 
A deposit of peat up to 11.5 feet thick covers the older sediments in Dismal Swamp. 
Deep aquifers of Cretaceous age are capable of producing several hundred gallons 
per minute, but no wells penetrate these under the swamp. The Miocene Yorktown 
Formation contains a clay aquiclude preventing downward movement of water from 
Pleistocene sediments, but contains some water in sand and shell facies. Shallow 
wells have tapped sandy zones in Quaternary sediments. A layer of clean sand in the 
Pleistocene Sand Bridge Formation seems to be one of the best sources. — ESL 


05524 Ramspott, L. D.; Braun, R. L.; Wadleigh, W. F. Mineral composition, CO, content, 


and grain density of drill hole samples from Yucca Flat, Nevada Test Site — UCRL- 
50915: ——-. Va., Clearinghouse Federal Sci. and Tech. Inf., 15 p., illus., 
tables, 1970. 


Mineral composition, CO. content and grain density were determined for 148 
samples from 108 drill holes in Yucca Flat, Nevada Test Site. Amounts of calcite, 
dolomite and quartz were quantitatively determined by X-ray diffractometry using 
an internal standard. Qualitative estimates of X-ray intensities of zeolite, feldspar, 
and illite are given. Mean weight-percent values for 119 alluvium samples are: 
calcite 5.9, dolomite 4.5, and CO, 4.77. Median values are: calcite 2.5, dolomite 
1.5, and CO, 3.60. Modal classes are: calcite 1-2 (wt percent), dolomite 0-1, and 
CO, 0-1. In a suite of samples from one drill hole the correlation coefficient between 
dolomite and grain density was 0.933. —from Authors’ abstract 


Rancitelli, L. A. See Perkins, R. W. 05732 


05397 Randall, Allan D. Surficial geologic map of the Tariffville quadrangle, Connecticut- 


Massachusetts: U.S. Geol. Survey Geol. Quad. Map GQ-798, scale 1:24,000, 1970. 


The map sheet includes an inset map (scale 1:48,000) showing the subdivision of 
stratified drift according to order of deposition, lithologic — of selected wells and 
test holes, and a summary of melt-water drainage patterns. — MCM 


Randazzo, Anthony F.; Swe, Win; Wheeler, Walter H. A study of tectonic influence 
on Triassic sedimentation — The Wadesboro Basin, central Piedmont: Jour. Sed. 
Petrology, v. 40, no. 3, p. 998-1006, illus., 1970. 


Structural splintering occurred along the western border of this basin with the 
development of elongated horsts and graben. These graben are filled with 
fanglomerate suggesting the presence of active fault scarps with steep gradients at the 
time of deposition. Conglomerate and coarse sandstone occur in the central portion 
of the basin but no coarse facies exists along the eastern border fault. This is surely a 
border of major faulting, for the attitude of the Newark beds is homoclinal, striking 
about N. 41° E. and dipping 20° SE. A former extension of the basin may have existed 
to the east as suggested by the presence of fanglomerate-filled Newark outliers anda 
branch(?) of the Jonesboro fault. This extension may have contained the coarse fac- 
ies but has been subsequently removed by erosion. The presence of a complete 
graben facies supports the premise of a “local basin” origin of the Triassic basins of 
eastern North America. — from Authors’ abstract 


Randle, Keith. See Goles, Gordon G. 05708 
Randle, Keith. See Goles, Gordon G. 05709 


05599 Raspe, Rudolf Erich. An introduction to the natural history of the terrestrial 


sphere, principally concerning new islands born from the sea and Hooke’s hypothesis 
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of the Earth on the origin of mountains and petrified bodies to be further established 
from accurate descriptions and observations (translated and edited by Audrey 
Notvik Iversen and Albert V. Carozzi), including a facsimile of the 1763 edition: 
New York, Hafner Publishing Co., [498] p., illus., 1970. 


This book, here translated from Latin, has been considered as a conventional 
illustration of Hooke’s Discourses of Earthquakes (1705). However, it is a complex 
work in which geological ideas of different origin, such as those of J. J. Lehmann are 
combined with concepts of Hooke on earthquakes and volcanoes as the major agents 
for uplifting islands and continents and Raspe’s own ideas on structural geology. The 
most important contribution of this book is Raspe’s erudite and critical review from 
classical antiquity to eighteenth century of genesis of newly born mountains and 
islands and of the major systems of the Earth. — VSN 


Raymond, Lon. See Boos, C. M. 05364 
Reaser, Donald F. See Jones, Bill R. 05377 


05379 Reaser, Donald F. Preliminary study of the Buda Limestone in foothills of the 


southern Quitman Mountains, Trans-Pecos Texas, in Geology of the southern 
Quitman Mountains area, Trans-Pecos Texas — S.E.P.M. Permian Basin Sec., 1970 
Biennial Field Trip, Symposium and Guidebook: Soc. Econ. Paleontologists and 
Mineralogists Permian Basin Sec. Pub. 70-12, p. 76-81, illus., 1970. 


The Buda is the uppermost formational unit of the Washita (Six-Shooter) Group, and 
forms the easternmost resistant ridge. It is interposed between argillaceous 
formations. The formation is 345 feet thick in the foothills, and is divisible into three 
members, whose lithology and fossils are described, especially burrows on bedding 
surfaces in the middle member. The lower and upper members are ridge formers. 
The limestone was probably deposited on a broad shallow carbonate shelf with a gen- 
tle slope. — ESL 


05734 Reed, G. W., Jr.; Jovanovic, S. Halogens, mercury, lithium and osmium in Apollo 


11 samples, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, 
Chemical and isotope analysis: New York, and Oxford, England, Pergamon Press 
(Geochim. et Cosmochim. Acta Supp. |), p. 1487-1492, illus., tables, 1970. 


Fluorine, Cl, Br and I in Apollo 11 samples range from 140 to 350, 2.9 to 16, 0.04 to 
0.4 and 0.016 to 0.62 ppm, respectively. F:Cl, Cl:Br and Br:I ratios cluster about 22, 
51, and 3, respectively, with a few notable exceptions. Some of the fluorine is 
associated with apatite. Similar concentrations of Cl, Br or I in crystalline rocks and 
soil and the low C1:Br ratios relative to cosmic (about 50 versus 400) make it unlikely 
that these elements are derived from the solar wind. Hg volatilized from samples by 
stepwise heating exhibited a low-temperature fraction unlike that seen in any 
meteoritic or terrestrial material. This appears to be surface adsorbed Hg. This 
component constitutes 25-45 percent of the total Hg (10° g/g) in soil and crystalline 
rocks alike; thus even the rocks must be sufficiently porous so that their interiors are 
accessible to volatiles on the lunar surface. Lithium concentrations are uniform at 
about 11 ppm. Osmium varies from 0.4 to 300 ppb. Te is estimated at a few tenths 
ppm. — Authors’ abstract 


Reed, J. E. See Bedinger, M. S. 05481 
Reed, W. See Burlingame, A. L. 05752 
Rees, A. I. See Hamilton, N. 05607 


05608 Rees, A. I. Magnetic properties of some canyon sediments: Marine Geology, v. 9, 


no. 2, p. M12-M16, illus., 1970. 


The magnetic fabrics of two box samples from the Santa Maria Canyon [California] 
are primary in style, although one is extensively burrowed. The fabrics have been 
determined at least in part by depositional dips. — Author’s summary 
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Reichmuth, Donald R. See Sanderson, Robert L., Jr. 05507 


05313 Reid, Arch M.; Bass, Manuel N.; Fujita, H.; Kerridge, J. F.; Fredriksson, K. Olivine 


and pyroxene in the Orgueil meteorite: Geochim. et Cosmochim. Acta, v. 34, no. 11, 
p. 1353-1255, illus., 1970. 


The Orgueil meteorite contains angular unaltered grains of dominantly low-iron 
olivine and pyroxene. Their presence in a matrix of hydrous low-temperature silicate 
is evidence that Orgueil is a low-temperature mechanical mixture. — Authors’ 
abstract 


Reid, Fred. See Boos, C. M. 05364 


05684 Renfro, H. B.; Feray, Dan E. (compilers). Geological highway map of the Mid- 


Atlantic region: Am. Assoc. Petroleum Geologists U.S. Geol. Highway Map Ser., no. 
4, scale about | in. to 28 mi., sections, text [1970,]. 


Charts of time and rock units are included for: western Tennessee-Kentucky, 
Appalachian Basin and Mountains, and Piedmont Coastal Plain. Geological history is 
shown in summary form by a series of small maps indicating changes from Cambrian 
to Pleistocene time. An inset tectonic map shows locations of major uplifts, 
downwarps, fault zones, and tectonic belts. The inset physiographic map indicates 
configuration and distribution of major landforms. Cross sections illustrate 
subsurface geology. States covered are Kentucky, Tennessee, West Virginia, 
Virginia, Maryland, Delaware, and North and South Carolina. — MCM 


Rey, P. See Wakita, H. 05745 
Reynolds, J. H. See Hohenberg, C. M. 05717 


Reynolds, William R. Mineralogy and stratigraphy of lower Tertiary clays and 
claystones of Alabama, in Symposium on environmental aspects of clay minerals: 
Jour. Sed. Petrology, v. 40, no. 3, p. 829-838, illus., 1970. 


Sedimentary zeolites, montmorillonite, and cristobalite are found in several units. 
The clay strata of the Clayton, Porters Creek, Nanafalia, and Tallahatta Formations 
are considered to be diagenetic, whereas montmorillonite in clays of Tuscahoma 
Sand and Hatchetigbee Formation is not associated with sedimentary zeolite or 
cristobalite but with terrigenous materials and is considered detrital. Clinoptilolite in 
the diagenetic assemblage is considered an alteration product of rhyolitic volcanic 
ash; heulandite and montmorillonite in the same assemblages developed by 
desilicification of clinoptilolite, with cristobalite as a byproduct. In some cases 
montmorillonite developed directly from ash. Cristobalite, where it occurs in 
claystone strata and not associated with sedimentary zeolites or montmorillonite, is 
believed to be primary, locally precipitated in coastal environments. — from 
Author’s abstract 


05765 Rho, Joon H.; Bauman, A. J.; Yen, Teh Fu; Bonner, James. Fluorometric 


examination of the returned lunar fines from Apollo 11, in Apollo 11 Lunar Sci. 
Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, 
and Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 
1929-1932, illus., 1970. 


We have examined organic solvent extracts of the bulk fine lunar sample for the 
presence of porphyrins by spectrofluorometry. Porphyrins were not found in any of 
the extracts even under conditions in which less than 10°’ moles per gram of sample 
could have been detected. We found, however, a material which exhibits absorption 
peaks at 310 and 350 my and fluorescence peaks at 405 and 690 my, the latter with 
excitation maxima of 360 and 410 my (uncorrected) respectively. — Authors’ 
abstract 


Richardson, E. S., Jr. See Damberger, H. H. 05542 
Richardson, E. S., Jr. See Damberger, H. H. 05543 
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Richardson, Eugene S., Jr. See Johnson, Ralph G. 05546 


05346 Richmond, Gerald M. Comparison of the Quaternary Oy gg of the Alps and 
Rocky Mountains: Quaternary Research, v. I, no. 1, p. 3-28, illus., 1970. 


The Donau, Giinz, and Mindel of the Alps are correlated with the Washakie Point, 
Cedar Ridge, and Sacagawea Ridge of the Rockies. Riss I and Riss II Glaciations are 
correlated with early and late advances of the Bull Lake. The Alt-Wiirm period of 
restricted ice in the Alps is represented by local unnamed deposits in the Rocky Mts. 
Three interstadial soils coincide in time with the beginning and end of Port Talbot 
and Plum Point interstadials. Three major end moraines of Main Wiirm are corre- 
lated with three from early and middle stades of Pinedale. Moraines of the late 
stade are equivalent to late glacial and early postglacial moraines of post-Wiirm but 
pre-Atlantic age in the Alps. K-Ar dating in the Rockies suggests that Washakie Point 
ended about 1.2 m.y. B.P., Cedar Ridge about 700,000, Sacagawea Ridge about 
180,000, last great interglacial about 130,000, and interglacial between early and 
late Bull Lake about 80,000. These are compared with C-14 dates from the Alps. — 
from Author’s abstract 


Rieder, R. See Begemann, F. 05697 
Rieder, R. See Wanke, H. 05746 


05621 Rigassi, Danilo A. Tidal anomalies and regional geologic structure [Discussion of 
“Transcontinental tidal gravity profile across the United States,”’ by J. T. Kuo, and 
others, 1970]: Science, v. 170, no. 3961, p. 1002-1003, illus., 1970. 


For the original paper, see ibid., v. 168, no. 3934, p. 968-971, 1970; Abs. North 
American Geology, November 1970. 


05356 Riker, Edward P. Norman Lee Johnson (1926-1970), in Dakota and related rocks 
of the Front Range — Guidebook issue: Mtn. Geologist, v. 7, no. 3, p. [101], 1970. 


Roberts, John E. See Frazier, Gerald A. 05521 


05614 Roberts, Michael Foster. Late glacial and peace environments in southeastern 
hoger Palaeogeography, Palaeoclimatology, Palaeoecology, v. 8, no. 1, p. 5-17, 
illus., 1970. 


Tvssty-one species of mammals from the Hell Gap site contain three rodent species 
from the Late Glacial deposits which presently do not exist in the Hell Gap region, 
but are found in the montane areas of Wyoming above 1,800 m. Their presence at 
the site during the Late Glacial is evidence supporting pollen-analytical studies which 
suggest that montane life zones may have existed 600 m below the present levels and 
that mean annual air temperatures averaged more than 3.5°C cooler than today. — 
from Author’s abstract 


Roberts, Ralph J. See Tooker, E. W. 05453 
Robertson, J. K. See Merrill, R. B. 05655 


05354 Rocky Mountain Assoc. Geologists; Marvin, Ray G. (editor). Dakota and related 
rocks of the Front Range — Guidebook issue: Mtn. Geologist, v. 7, no. 3, p. 101-252, 
illus., tables, 1970. 


In this guidebook, with four road logs and two biographies, are seven papers on the 
Cretaceous stratigraphy of the Rocky Mountains of Colorado and southern 
Wyoming, articularty of the Front Range. Areas discussed are the Laramie basin, 
North Park basin, and South and Middle Parks, with special emphasis on 
sedimentation, origin and depositional environment of units in the Dakota Group, 
structural relations with other rocks, and potential oil production. Road logs are 
given for each day of a three-day field trip in Colorado, and a sup vege og to 
the Plainview section out of Denver. All these are cited indivi og and also a 
correlation chart of Cretaceous formations of the western interior basins of the 
United States and southern Alberta. — GDC 
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Roeder, Dietrich H. See White, David A. 05201 


05399 Roen, John B. Geologic map of the Waynesburg quadrangle, southwestern 


Pennsylvania: U.S. Geol. Survey Geol. Quad. Map GQ-838, scale 1:24,000, section, 
text, 1970. 


Exploitation of mineral resources in the Waynesburg quadrangle consists of coal 
mining, oil and natural gas production, and small-scale quarrying of limestone, 
sandstone, clay, and shale. Coal, the most important resource, is mined mainly from 
the Pittsburgh, Sewickley, and Waynesburg beds. Natural gas has been produced 
from several sandstone beds of Mississippian and Devonian age; oil was initially 
produced from Devonian sandstone beds. Limestone has been quarried from the 
upper limestone member of the Washington Formation, and sandstone from the bed 
above the Waynesburg coal and below the top of the Washington Formation. Clay 
and shale are widely distributed. — MCM 


Rogers, John J. W. See McKay, Gordon A. 05256 


05446 Rogers, W. S.; Spencer, R. S. Ground-water quality and structural control in 


southeastern Virginia [abs.]: Virginia Jour. Sci., v. 21, no. 3, p. 136, 1970. 
Rokop, D. J. See Fields, P. R.05703 


05735 Rose, Harry J., Jr.; Cuttitta, Frank; Dwornik, Edward J.; Carron, M. K.; Christian, 


R. P.; Lindsay, J. R.; Ligon, D. T.; Larson, R. R. Semimicro X-ray fluorescence 
analysis of lunar samples, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. 
— V. 2, Chemical and isotope analysis: New York, and Oxford, England, Pergamon 
Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1493-1497, tables, 1970. 


Major and selected minor elements were determined in seven whole rock fragments, 
five portions of pulverized rock and the lunar soil collected at the Apollo 11 
Tranquillity Base. Three different rock types were represented: vesicular, fine- 
grained basalt; medium to coarse-grained, vuggy gabbroic rocks; and breccia. The 
ranges (in wt. percent) for the major constituents are SiO, (38-42), Al,O; (8-14), 
total iron as FeO (15-20), MgO (6-8), CaO (10-12), NagO (0.5-0.9), KzO (0.05-0.4), 
total titanium as TiO, (8-13), MnO (0.2-0.3); and Cr.0;(0.2-0.4). The high reducing 
capacity of the samples strongly suggests the presence of Ti (III). — Authors’ 
abstract 


05777 Rosholt, John N.; Tatsumoto, Mitsunobu. Isotopic composition of uranium and 


thorium in Apollo 11 samples, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, 
Proc. — V. 2, Chemical and isotope analysis: New York, and Oxford, England, 
a Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1499-1502, tables, 
1970. 


The isotopic composition of uranium and thorium was determined by mass 
spectrometry and alpha spectrometry in eight lunar samples from Apollo 11. The U- 
238:U-235 ratio in all samples is the same as that for terrestrial uranium within 
experimental error (137.8 + 0.3). The U-234 daughter is in radioactive equilibrium 
with parent U-238 in the a however, it could not be demonstrated that Th-230 
is in equilibrium with U-238 in some rock samples as measured by alpha 
spectrometry. The reasons for the variations in the isotopic composition of thorium 
are still being sought. — Authors’ abstract 


Ross, David A. See Hathaway, John C. 05585 


05668 Ross, David A. Source and dispersion of surface sediments in the Gulf of Maine- 


Georges Bank area: Jour. Sed. Petrology, v. 40, no. 3, p. 906-920, illus., tables, 1970. 


Eight provinces, based on sand-fraction heavy-mineral studies of 115 samples, are 
recognized. Sediments off the Penobscot, Kennebec, and Merrimack Rivers are of 
recent origin. Three of the remaining five are relict sediments of glacial origin. 
Sediments from the Georges Banks are reworked Coastal Plain materials, either from 
rocks under the bank or from the Gulf of Maine, being brought to the bank by 
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glaciers. Fine-grained sediments winnowed from the Georges Banks are mixed with 
glacial sediments in the Gulf of Maine. Mineral composition throughout the area is 
controlled by the source, although reworking has modified some, in areas of high 
energy, such as the Georges Bank or Cape Cod especially. These sediments are also 
better reg | oe have lower feldspar-quartz ratios than the sediments in the Gulf of 
Maine. — 


05493 Ross, Reuben James, Jr. Ordovician brachiopods, trilobites, and stratigraphy in 
east and central Nevada: U.S. Geol. Survey Prof. Paper 639, 103 p., illus., 1970. 


Occurrences of brachiopods, corals, bryozoans, trilobites, ostracodes, and conodonts 
are tabulated relative to seven stratigraphic sections in Nevada and range from Early 
to Late Middle Ordovician in age. Taxonomic descriptions are given for brachiopods 
(24 genera, one new; 34 species, seven new) and trilobites (34 genera, one new; 45 
species, 11 new). Fossil zones of the so-called Whiterock Stage of Cooper are revised 
to agree with stratigraphic and geographic occurrences. Rhysostrophia and Palliseria 
beds are reduced to subzones of the Anomalorthis zone. The Orthidiella zone is 
represented in the Toquima Range by strata bearing Orthambonites minusculus. The 
youngest Anomalorthis zone seems to range into rocks of Black River (Porterfield) 
age. The uppermost limestone of the Pogonip Group in east and central Nevada 
— with the lower part of the Copenhagen Formation of the Monitor Range. 


Roth, Edward. See Dalquest, Walter W. 05387 
Rothenberg, Ann M. See Morrison, George H. 05726 
Royse, Chester F. See Pedersen, Edward P. 05374 
Rubin, Meyer. See Back, William. 05327 

Ruth, E. See Kaplan, I. R. 05719 

Rye, Robert O. See Schoen, Robert. 05479 

Sachs, Peter L. See Spencer, Derek W. 05610 
Sackett, W. See Frank, D. J.05181 

Sagiv, Abraham. See Poreh, Michael. 05237 


05507 ss eee L., Jr.5 ten re sn R. Parametric effects be slope 
stability analysis, in Engineering geology and soils engineering symposium, 8th Ann., 
pos os ses 1970, Proc.: Bose, | aho, Idaho Dept. jaabwore, p. 109-121, illus., 
tables, ; 


The relative stabilities of two typical heterogeneous finite slopes [Montana] for 
variations of soil properties were determined in a typical com fill placed on a 
multilayered subbase, and a typical highway cut section ugh gently ym 
bedded material overlain by deep alluvium. The analysis used was a series of pital 
computer solutions based on the method of slices, adapted for use on a combination 
circular and planar surface for analysis of minimum cut section stability. For both 
problems, soil parameters, and potential failure surfaces were systematically changed 
so that their effect on slope stability could be observed. Results revealed that certain 
patterns of minimum-stability arc locations can be expected for specific soil 
conditions. Changes in any one soil property will result in a change in the minimum- 
poo arc location and thus a change in the relative stability. — from Authors’ 
abstract 


Sanford, B. V. See McGregor, D. C. 05297 
05318 Sanz, H. G.; Burnett, D. S.; Wasserburg, G. J. A precise *’Rb/*’Sr age and initial 


87Sr/®Sr for the Colomera iron meteorite: Geochim. et Cosmochim. Acta, v. 34, no. 
11, p. 1227-12339, illus., tables, 1970. 
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Rb-Sr analyses of silicates from the Colomera iron meteorite show a wide range in 
Rb-Sr, and Sr-87/Sr-86 from 0.699 to 8.45. The data define a precise linear array on 
the Rb-Sr evolution diagram yielding an age of 4.61 + 0.04 m.y. Analysis of a whi- 
tlockite separate having very low Rb/Sr yields an initial Sr-87/Sr-86 = 0.69940 + 
0.00004. An upper limit of 48 + 7 m.y. is set for the time between dispersion of the 
silicate in the metal phase and final Sr isotopic equilibrium, assuming that the silicate 
formed from a parent material with the same initial Sr-87/Sr-86 as Ca-rich 
achondrites. Data are consistent with a simple evolutionary history in which 
Colomera differentiated from a parent material of chondritic Rb/Sr ratio at a time 39 
m.y. after the parent material had the initial Sr-87/Sr-86 of Ca-rich achondrites and 
35 m.y. before the final Sr equilibrium in the Guarena chondrite.—from Authors’ 
abstract 


05407 Sargent, K. A.; McKay, Edward J.; Burchfiel, B. C. Geologic map of the Striped 


Hills quadrangle, Nye County, Nevada: U.S. Geol. Survey Geol. Quad. Map GQ-882, 
scale 1:24 000, sections, 1970. 


Sarma, K. V. N. See Krishnamurthy, M. 05241 
Schaeffer, O. A. See Funkhouser, J.G. 05705 


05613 Schell, I. 1. On the absolute fall of sea level during the Quaternary — A discussion 


[of paper by J. W. Holmes, 1969]: Palaeogeography, Palaeoclimatology, 
Palaeoecology, v. 8, no. 1, p. 67-68, 1970. 


The paper by Holmes was published in ibid., v. 6, no. 3, p. 237-239, 1969; Abs. North 
American Geology, April 1970. 


05306 Schenk, P. E. Regional variation of the flysch-like Meguma Group (lower 


Paleozoic ) of Nova Scotia, compared to recent sedimentation off the Scotian Shelf, 
in Flysch sedimentology in North America: Geol. Assoc. Canada Spec. Paper 7, p. 
127-153, illus., 1970. 


In outcrop the Meguma Group comprises at least 7 km of sandy flysch overlain by 6 
km of shaly flysch. Regional variation of 11 directional, 13 scalar, and 14 attribute 
sedimentological properties is illustrated by trend-surface and moving-average maps. 
Directional structures parallel tectonic trends, turn from due north in the 
southwestern, to due east in the far eastern area; current patterns change very little 
upward through the units. Linear surfaces of scalar properties suggest a south- 
southeastern source; more complex surfaces add strong modification by currents, 
yield bilateral symmetry about an east-west axis. Currents may have moved across a 
northwest-inclined slope away from a southeastern metamorphic provenance; 
sediments from this source, gravity- transported intermittently down-slope, funnelled 
into the extreme southwest. Rotated 180°, modern sedimentation off Scotian Shelf, 
appears somewhat similar. — from Author's abstract 


on. John A.; Kuhn, John K. Studies of Lake Michigan bottom sediments — 
No. 5, Phosphorus content in unconsolidated sediments from southern Lake 
Michigan: Illinois Geol. Survey Environmental Geology Note 39, 15 p., illus., tables, 
1970. 


One hundred and seventy-seven samples from unconsolidated sediments on the 
bottom of Lake Michigan were analyzed by X-ray fluorescence spectrography for 
total phosphorus content; the samples, from varying depths, were taken from 56 
locations. Statistical analyses of the results show that although the concentrations of 
phosphorus are uniformly rather low, correlations can Be shown between the 
phosphorus content and, notably, the amounts of arsenic, iron, and organic carbon. 
— Authors’ abstract 


Schlueter, Roger S. See Allen, Alan A. 05618 


05267 Schmertmann, J. H. Suggested method for screw-plate load test, in Special 


nat ate for testing soil and rock for eng erty pu tent (5th edition): Am. Soc. 
esting and Materials Spec. Tech. Pub. 479, p. 81 il 1970. 
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The screw-plate load test is a convenient method for measuring in situ vertical 
compressibility, bearing capacity, and dynamic stability of loose to medium-dense 
cohesionless soils. A one-foot screw en can reach a depth of 26 feet in fine sand; 
smailer plates have reached a depth of 60 feet. — ESL 


05514 Schmidt, Norbert O.; Tinoco, Fernando H.; Green, William Joel. The effects of 
organic content, temperature, and stress level on the secondary consolidation of a 
clay, in Engineering geology and soils engineering symposium, 8th Ann., Pocatello, 
laa 1970, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 219-234, illus., table, 
1970. 
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The influence of organic content, stress increment ratio, stress level and temperature 
on the rate of secondary consolidation was investigated on clay samples remoulded at 
the liquid limit. The rate of secondary consolidation in terms of void ratio change or 
strain change per log of time cycle is independent of the stress increment ratio. The 
rate of consolidation is influenced by temperature, but the degree of influence is 
dependent on the stress level. The effect of temperature is greatly marked at stress 
levels below 2 ton/sq ft for soils of high and low organic content. Organic content 
independently influences secondary consolidation. — Authors’ abstract 


Schmitt, R. A. See Wakita, H. 05745 
Schmitt, Roman A. See Goles, Gordon G. 05708 
Schnetzler, C. C. See Philpoits, John A. 05733 


05479 Schoen, Robert; Rye, Robert O. Sulfur isotope distribution in solfataras, 
ae National Park: Science, v. 170, no. 3962, p. 1082-1084, illus., table, 
l ; 


Sulfur isotope data on hydrogen sulfide, native sulfur, and sulfates from acid hot- 
spring areas at Yellowstone National Park suggest that hydrogen sulfide oxidizes to 
sulfur abiologically, whereas sulfur undergoes biological oxidation to sulfuric acid. 
An exception occurs at Mammoth Hot Springs where hydrogen sulfide apparently 
undergoes biochemical oxidation to sulfur. — Teaer’ abstract 


Schonfeld, Ernest. See O’Kelley, G. Davis. 05728 


05766 Schopf, J. William. Micropaleontological studies of Apollo 11 lunar samples, in 
Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and 
isotope analysis: New York, and Oxford, England, Pergamon Press (Geochim. et 
Cosmochim. Acta Supp. 1), p. 1933-1934, illus., 1970. 


Optical and electron microscopic studies of rock chips and dust from the Bulk Sam- 
ple Box returned by Apollo 11, and of petrographic thin sections and acid-resistant 
residues of lunar material, have yielded no evidence of indigenous biological activity. 
— Author’s abstract 


Schouten, J. A. See Collette, B. J. 05328 
Schuiling, R. D. See Weijden, C. H. van der. 05609 


05767 Schumm, S. A. Experimental studies on the formation of lunar surface features by 
fluidization: Geol. Soc. America Bull., v. 81, no. 9, p. 2539-2552, illus., 1970. 


Experiments were performed to determine the type of landforms that develop when 
reoing thicknesses of granular material are fluidized by emission of gas from vents of 
differing size and pattern. Two types of craters formed above single vents, explosion 
craters with steep sides and little or no floor, and fluidization craters with low rims 
and flat floors. Crater chains form above multiple vents. Coalescence of craters 
above a series of vents or emission of gas along a linear or sinuous vent produces a 
fluidization trough within which fluidized granular material migrates from areas of 
thick to thin material, as well as downslope. A channel results with well-defined head 
decreasing in depth away from the head. Comparison of results with lunar 
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topographic features permits the conclusion that some lunar craters, crater chains 
and clusters, and rilles are of endogenic origin. — from Author’s abstract 


Schuster, Robert L. See Anderson, Roy A., Jr. 05518 
Schwaller, H. See Eberhardt, P. 05699 
Schwarzmiiller, J. See Eberhardt, P. 05699 


Sclater, John G.; Francheteau, Jean. The implications of terrestrial heat flow 
observations on current tectonic and geochemical models of the crust and upper 
mantle of the Earth: Royal Astron. Soc. Geophys. Jour., v. 20, no. 5, p. 509-542, 
illus., tables, 1970. 


The contrast in chemical composition of continental and oceanic crust and the 
disparity in time scale for heat flow decay suggest a different explanation for heat 
flow through oceans and continents. Two geophysical and geochemical models are 
presented here which differ principally in the conditions assigned to their lower 
boundary, resulting in two different compositions for the oceanic lithosphere. The 
models account for the near equality of heat flow through shields and old ocean 
basins, heat flow through the North Pacific, topography of the East Pacific Rise, 
elevation of the Mid-Atlantic ridge, and gross structure of heat flow through the 
South Atlantic. The lithosphere could be as thin as 75 km. Loss of heat in creating 
oceanic lithosphere may be as much as 45 percent of the total average heat flow of 
the Earth, and can no longer be ignored in models of the Earth’s thermal history. — 
BV 


Scott, A. J. See McGowen, J. H. 05472 


05249 Scott, R. W. The Santa Barbara Channel, in How Humble plans to produce oil in 


the Santa Barbara Channel: World Oil, v. 171, no. 7, p. 40, illus., 1970. 


A previously announced discovery of significant reserves in the western Ventura 
basin portion of the channel is designated as the Santa Ynez Unit. Producing 
formations underlying the Unit area are Miocene through Eocene in age, and are 
typical of the Ventura basin. Both gas and oil sands are present. The major oil 
reservoir is a siliceous section of Upper to Middle Miocene Monterey Formation. 
The Monterey Formation consists of pure silica in the form of chert, grading to 
siliceous shales and carbonates, and is the shallowest producing formation, occurring 
at depths from 7,000 feet to 12,000 feet. - GHD 


Scott, Ward M. See Murphy, Mary E. 05761 
Sealy, H. A. See Mesolella, Kenneth J. 05248 


05515 Seed, H. Bolton; Lee, K. L.; Idriss, I. M. Analysis of the Sheffield Dam failure 


{abs. ], in Engineering geology and soils engineering symposium, 8th Ann., Pocatello, 
Idaho, 1970, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 235, 1970. 


Seginer, Ido. See Poreh, Michael. 05237 
Seiglie, George A. See Moussa, Mounir T. 05179 


05334 Selig, E. T.; Grangaard, O. H., Jr. A new technique for soil strain measurement: 


Materials Research and Standards, v. 10, no. 11, p. 19-21, 35-36, illus., 1970. 


A new instrumentation system for measuring static and dynamic strains in soil is 
battery powered and portable so it can be used in the field as well as the laboratory. 
The principle of operation involves mutual inductance coupling between two coaxial 
coil sensors embedded in the soil. The coupling is very sensitive to the distance 
between sensors and hence may be directly related to strain. Essential elements of 
the system are: a pair of rugged disk-shaped sensors embedded in the soil in near 
parallel and coaxial orientation separated by a distance over which strain is to be 
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averaged, and a portable instrument package containing driving, amplification, 
balancing, calibration, and readout controls. A unique feature is that sensors are free 
floating in the soil to provide minimal interference with soil movements. Accuracy of 
readings is not affected by normal changes in soil composition or moisture content. 
— from Authors’ abstract 


05476 S.E.P.M. Permian Basin Sec. Geology of the southern Quitman Mountains area, 


Trans-Pecos Texas — Symposium and guidebook, 1970 biennial field trip: Soc. 
Econ. Paleontologists and Mineralogists Permian Basin Sec. Pub. 70-12, 114 p., 
illus., tables, 1970. 


This guidebook for the 10th field conference of the Section includes maps showing 
physiographic and tectonic features of Trans-Pecos Texas and northern Chihuahua, 
as well as a Cretaceous section in the southern Quitman Mts. area, and a correlation 
chart of Cretaceous and Jurassic in the Trans-Pecos area and northern Chihuahua. A 
lithosomal diagram accompanies the publication. In addition to road logs for a two- 
day field trip, 12 papers are included, all of which are cited separately. — ESL 


Shabica, C. W. See Smith, W. H. 05541 
Shabica, C. W. See Damberger, H. H. 05542 
Shabica, C. W. See Damberger, H. H. 05543 


05545 Shabica, Charles W. Depositional environments in the Francis Creek Shale, in 


Depositional environments in parts of the Carbondale Formation, western and 
northern Illinois — Francis Creek Shale and associated strata and Mazon Creek biota 
— Geol. Soc. America, Coal Geology Div., Ann. Field Trip, Milwaukee, Wis., 1970: 
Illinois Geol. Survey Guidebook Ser. 8, p. 43-52, illus., tables, 1970. 


A number of outcrops of the Francis Creek Shale were examined, sections were 

measured, and samples collected. Drill cores and descriptions were also used. 

Certain suites of sedimentary structures are characteristic of processes within 

modern fluvial-deltaic regimes. A number of minor structures from the Francis 

Creek are distinct enough to be used in environmental interpretation. Four major 

depositional environments are discussed in connection with the Francis Creek Shale: 
ro-delta and delta front bar; distributary channel and interdistributary bay; marginal 
ay; and delta plain. — ESL 


05570 Shacklette, Hansford T. Mercury content of plants, in Mercury in the environment: 


U.S. Geol. Survey Prof. Paper 713, p. 35-36, table, 1970. 


The author reviews recent literature on mercury concentration and toxicity in plants. 
Plants growing in environments that have the normal small amounts of mercury 
probably seldom contain > 500 ppb Hg in their tissues. In environments that have 
significantly larger amounts of mercury because of the natural occurrence of 
mercury-bearing deposits, the plants may contain between 500 and 3,500 ppb Hg in 
their dried tissues. Much larger amounts of mercury may be found in plant samples as 
surficial residues or as deposits in the tissues as a result of intentional application of 
mercury compounds or from contamination. — Author’s abstract 


05639 Shaposhnikov, K. K.; Shaposhnikova, K. I. Novyy rayon na o. Kuba, perspektivnyy 


na neft’ [A new potential oil — in Cuba]: Akad. Nauk SSSR Doklady, v. 190, no. 
1, p. 180-182, illus., 1970; English translation, Acad. Sci. USSR Doklady, Earth Sci. 
Sec., v. 190, nos. 1-6, p. 40-42, illus., 1970. 


Between 1964 and 1966 the Cuban Institute of Mineral Resources and the authors 
made a gravity survey in eastern Cuba which revealed new structures especially east 
of Camaguey city. The California gravity low comprises four individual lows 
separated by areas of relatively high gravity values, of which the Bertha high is the 
largest. The California trough is similar geologically to the central oil-bearing 
depression and, therefore, has a potential for oil. Both have similar gravity anc 
magnetic fields, are filled with thick Triassic sediments, contain some Upper 
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Cretaceous sediments and are bounded by large faults. The Bertha structure has the 
greatest potential, but the other smaller gravity highs are also interesting. — EH 


Shaposhnikova, K. I. See Shaposhnikov, K. K. 05639 
Shaw, E. W. See Link, T. A. 05185 


05258 Shaw, E. W. Vertical uplift in orogenic belts: Bull. Canadian Petroleum Geology, v. 


18. no. 3, p. 430-438, illus., 1970. 


The notion that most of the world’s great thrust belts were caused by gravity-induced 
spreading of great linear orogenic welts has been expressed by many prominent 
geologists. However, the majority have been skeptical. The substantial researches of 
vertebrate paleontologists and geomorphologists are especially. relevant to the 
subject. Examples from western North America and the Alps illustrate the 
tremendous late Cenozoic orogenic and epeirogenic uplifts. The central 
Appalachians exhibit great uplift since the Jurassic. These examples suggest that such 
uplifts are more characteristic of the post-thrusting phase than of the pre-thrusting, 
and particularly that the idea of secs mm thrusting has been, but must not be, 
predicated on the attitude of the fault planes of present physiography. — from 
Author’s abstract 


Shaw, E. W. See Link, T. A. 05291 


05389 Shearman, D. J. Recent halite rock, Baja California, Mexico: Inst. Mining and 


Metallurgy Trans., sec. B, v. 79, Bull. 765, p. B155-B162, illus., 1970. 


Layered halite rock is presently forming in depressions on supratidal flats off the 
mouth of the Colorado River, Mexico. The halite crystals display a chevron structure 
essentially similar to that which occurs in many ancient layered salt deposits. It is 
apparent in the field that the layers are not the records of annual events, but that 
each one is the product of a long period of ‘reworking’ of brine-pan halite and 
groundwater-brine diagenesis. — Author’s abstract 


05736 Shedlovsky, Julian P. (and others). Pattern of bombardment-produced 


radionuclides in rock 10017 and in lunar soil, in Apollo 11 Lunar Sci. Conf., 
Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, and 
Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1503- 
1532, illus., tables, 1970. 


Data are reported on Be-10, Na-22, Al-26, Cl-36, V-49, Mn-53, Mn-54, Fe-55, Co- 
56, Co-57, and Ni-59 in bulk fines and rock 10017, and upper limits are given for Sc- 
46, V-48, Cr-51, and Co-60. New chemical procedures and detector systems are 
summarized. There is striking evidence of excess surface production of several 
nuclides, presumably by solar flare particles. Data for short-lived species are 
consistent with fluxes from known recent events. Long-lived species demonstrate the 
existence of solar flare protons and alphas at least for the last 10°-10° yr. Two models 
are compared to observation, one assuming that the rock had been fixed at the 
surface for about 10’ yr or more, and the other assuming moderately deep bombard- 
tment and ejection to the surface 10°-10° yr ago. Both models have difficulties but the 
second is preferred. — DBV 


05395 Sheppard, Simon M. F.; Epstein, Samuel. D/H and 'O/'O ratios of minerals of 


possible mantle or lower crustal origin: Earth and Planetary Sci. Letters, v. 9, no. 3, 
p. 232-2339, illus., tables, 1970. 


D/H and O-18/O0-16 analyses are reported for 16 phlogopites from 11 alkalic 
intrusions in the U.S.A., Canada, South Africa, India, and Australia. The D/H ratio of 
unaltered phlogopite of possible mantle or lower crustal origin is -58 + 18 per mil, 
with no significant variation through space or time over the last 1140 my. 
Phlogopites and calcites from Bachelor Lake, Quebec, and hornblendes and a 
serpentine from St. Paul’s rocks have undergone some isotopic exchange, possibly 
with ocean water in the latter locality. The D/H ratio of “juvenile water”’ is estimated 
to be -48 + 20 per mil. — Authors’ abstract 
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05504 Sherif, M. A.; Wu, M. J. Pore pressure variation during cyclic static tests, in 
Engineering geology and soils engineering symposium, 8th Ann., Pocatello, Idaho, 
1970, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 37-54, illus., 1970. 


This paper deals with the variations in shear strength and pore pressures in 
undisturbed Seattle clays when sheared successively for several times along the same 
naturally-formed failure plane in strain-controlled undrained tests. The results rev- 
ealed the following: (1) The strength reduced continuously to a certain level and 
remained constant thereafter irrespective of the number of additional shearing. The 
value of this constant residual strength was on the average equal to 60 percent of the 
strength obtained during the first shear. (2) The pore pressure values increased with 
an increasing number of shearing cycles and assumed a constant value at almost the 
same strain levels as did the deviator strengths. — Authors’ abstract 


05447 Sherwood, W. C. Mineral-water equilibria in selected Virginia streams [abs. }: 
Virginia Jour. Sci., v. 21, no. 3, p. 136, 1970. 


Shiner, V. J., Jr. See Meinschein, W. G. 05778 
Sichler, Bertrand. See Olivet, Jean-Louis. 05256 


05335 Silva Pineda, Alicia. Plantas del Pensilvanico de la regidn de Tehuacan, Puebla 
[Pennsylvanian flora from the Tehuacan region of Puebla]: Mexico Univ. Nac. 
Autonoma Inst. Geologia Paleontologia Mexicana, no. 29, 108 p., illus., table, 1970. 


The present work is the first study of the Paleozoic flora of Mexico. The material 
studied comes from the vicinity of Tehuacan in the southern part of the state of 
Puebla, from the Matzitzi Formation, whose age is established as Pennsylvanian, not 
Jurassic as was formerly assumed. This flora consists of 25 species (none new), of 
which all but one are described for the first time in Mexico; they belong to the ferns 
(Mariattiaceae, Pecopteris), pteridosperms (Medullosaceae), Calamitales, and 
Lepidodendrales. — Author’s abstract, EH 


05737 Silver, Leon T. Uranium-thorium-lead isotopes in some Tranquillity Base samples 
and their implications for lunar history, in Apollo 11 Lunar Sci. Conf., Houston, 
Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, and Oxford, 
England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1533-1574, 
illus., tables, 1970. 


In U-Th-Pb isotopic studies of four lunar rocks, one breccia, and fines, U-238:Pb-204 
values imply extreme Pb-204 depletion relative to Earth and meteorites. All leads are 
very radiogenic (75 to more than 95 percent) and well-defined daughter-parent 
relations exist. Apparent Pb-207:Pb-206 ages range from 4.13 to 4.22 b.y. and Pb-U 
ages are nearly concordant. U-Th-Pb systematics in the breccia and fines yield nearly 
concordant apparent ages of 4.60-4.63 b.y. which indicate presence of old radiogenic 
lead components in the composite debris. Leads in fines and breccia are mixtures of 
extraordinary heterogeneous components having Pb-207:Pb-206 ratios varying by 
more than 50 percent. Two ancient components are tentatively identified as old 
radiogenic rock leads with associated parents and old perpen radiogenic leads. 
Model calculations indicate an excess of radiogenic lead with a composite Pb- 
207:Pb-206 ratio of 1.96 + 0.14, corresponding to an apparent age of 4.95 + 0.10 
b.y.; this would be a minimum age for the oldest debris in the regolith and 
presumably for the Moon. — DBV 


Silverman, Melvin P. See Oyama, Vance I. 05764 
Simoneit, B. R. See Burlingame, A. L. 05752 
05448 Simpson, M. G.; Kohler, J. A.; Johnson, G. H. Effects of urbanization on 
sedimentation in Lake Matoaka, Williamsburg area [abs.]: Virginia Jour. Sci., v. 21, 
no. 3, p. 137, 1970. 


05171 Sims, P. K. Geologic map of Minnesota — Bedrock geology: Minnesota Geol. 
Survey Misc. Map M-14, scale 1:1,000,000, 1970. 
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05692 Singer, S. F.; Bandermann, L. W. Where was the Moon formed,: Science, v. 170, 


no. 3956, p. 438-439, tables, 1970. 


Volatile substances have a low abundance in lunar surface rocks as compared to 
terrestrial rocks. If this depletion is explained in terms of a late accretion of volatile 
materials from a solar nebula with falling temperature, then the conclusion can be 
drawn that the Moon accumulated not in Earth orbit but as a separate planet, and 
that it was later captured by the Earth. — Authors’ abstract 


05510 Singh, Awtar; Lee, Kenneth L. Variability in soil parameters, in Engineering 


eology and soils engineering symposium, 8th Ann., Pocatello, Idaho, 1970, Proc.: 
oise, Idaho, Idaho Dept. Highways, p. 159-185, illus., tables, 1970. 


The variability in soil parameters due to human and testing methods, and the effect of 
such variation on the design of earth structures were studied. In southern California, 
soil strength is determined almost entirely by the direct shear test. The Los Angeles 
study by 17 engineers, government agencies, and universities running shear tests on 
Ottawa sand and clayey silt from Pacific Palisades is described in detail. Seven of the 
participants presented data from each test on a Mohr diagram. Other topics 
discussed are: effect of density, triaxial tests, angle of repose, effect of rate of shear 
and confining pressure, double and single shear tests, and active earth pressure. 
Factors which will have an effect on the strength of dry sand are: operators’ 
techniques, type of equipment, density of sand, and spacing between adjacent shear 
boxes. — ESL 


05603 Sinha, A. K. Model lead and radiometric ages from the Churchill province, 


Canadian shield: Geochim. et Cosmochim. Acta, v. 34, no. 10, p. 1089-1106, illus., 
tables, 1970. 


Isotopic composition of primary lead has been determined in 11 galenas and 26 
feldspars from Churchill province, Canada. Galena ages are consistent around 2030 
m.y. The least radiogenic feldspar lead gives model ages similar to galena ages, while 
others give anomalously younger ages. The Pb-208/Pb-204 ratios of the galenas and 
least cay my feldspars are indistinguishable. Rb-Sr ages of whole rocks and 
pegmatite ee give an isochron age of 1846 + 60 m.y., probably the time of 
formation of galena ore bodies also. Feldspars from possibly pre-Hudsonian 
metamorphic rocks give aberrant lead model ages. The difference between 
radiometric and model ages in this area is of the same sign but less than that found in 
2720 m.y.-old Superior province rocks; ores and rocks < 1400 m.y. old generally 
have model ages less than radiometric. These observations cast doubt on the validity 
of closed system evolution models for common lead. — DBV 


Sirkin, Leslie A. See Connally, G. Gordon. 05191 
Siry, Joseph W. See Murphy, James P. 05770 


05174 Sisler, F. D. Impact of land and sea pollution on the chemical stability of the 


atmosphere, in Global effects of environmental pollution — Am. Assoc. Adv. Sci. 
Symposium, Dallas, Tex., 1968 (S. F. Singer, editor): New York, Springer-Verlag, 
and Dordrecht-Holland, D. Reidel Publishing Co., p. 13-24, tables, 1970. 


Gross pollution produced by modern technology and world population growth may 
precipitate changes in concentration of the major gases in the atmosphere which are 
essential for life and human welfare. The hedeaiokers, in particular the ocean, is in 
dynamic equilibrium with the atmosphere and is largely responsible for controlling 
the chemical composition of the latter. The equilibrium processes are 
biogeochemical as well as physical in nature. An upset in the ecological balance, as 
typified by a and respiration processes of marine plankton, is 
considered. The — consequences to atmospheric quality reflected in change of 
concentration o Oxygen, nitrogen, and carbon dioxide are discussed, but a major 
disruption on a global scale is not apparent now. However, subtle changes may be 
taking place which may have far-reaching consequences in coming years. — Author's 
abstract 


Skaggs, Samuel R. See Blander, Milton. 05691 
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Skerra, B. See Herr, W. 05775 


05779 Smales, A. A.; Mapper, D.; Webb, M. S. W.; Webster, R. K.; Wilson, J. D. 


Elemental composition of lunar surface material, in Apollo 11 Lunar Sci. Conf., 
Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, and 
Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1575- 
1581, tables, 1970. 


Elemental abundances, so far obtained, derived from the analysis of Apollo 11 lunar 
material are reported. Similarities and differences exist between lunar material, the 
eucritic achondrites, and the augite achondrite Angra dos Reis, the analysis of which 
is also reported. — Authors’ abstract 


Smith, D. G. W. See Fritz, P. 05226 
Smith, Eugene I. See Elston, Wolfgang E. 05331 


05769 Smith, J. V.; Anderson, A. T.; Newton, R. C.; Olsen, E. J.; Wyllie, P. J. A petrologic 


model for the Moon based on petrogenesis, experimental petrology, and physical 
properties: Jour. Geology, v. 78, no. 4, p. 381-405, illus., table, 1970. 


Crystallization experiments on material of mean Apollo 11 rock composition yielded 
ilmenite at 1,150°C; clinopyroxene at 1,130°C; and plagioclase at 1,120°C. The same 
sequence is interpreted from mineral textures for Apollo 11 vesicular ferrobasalts. 
Chemistry and densities of lunar rocks and density of the Moon indicate that 
ferrobasalt and microgabbro along with anorthosites, believed to form highlands, are 
complementary products of advance crystal-liquid differentiation, requiring 
extensive melting near the surface. Chemistry of ferrobasalts and microgabbros impl- 
ies such extensive crystallization differentiation that a large part of the interior may 
have been molten; this leads to a model for a molten Moon, convecting, 
fractionating, producing shells of olivine and pyroxene in the interior, and 
plagioclase cumulates forming a crust. Ti-rich magmas at a late stage produce a resid- 
ual layer Ta the anorthosite. Release of this magma by meteorite impact produced 
maria. — 


Smith, J. W. See Kaplan, I. R. 05719 
Smith, J. W. See Chang, S. 05759 


05283 Smith, P. C. Suggested methods for rapid determination of approximate moisture 


05541 


content of soils for field control of embankment construction, in Special procedures 
for testing soil and rock for eer ere (Sth edition): Am. Soc. Testing and 
Materials Spec. Tech. Pub. 479, p. 447-459, illus., table, 1970. 


The alcohol burning, calcium carbide gas pressure, and gas burner methods are 
generally suitable for rapid determination of approximate moisture content of soil 
materials in field control of embankment construction. However, the calcium 
carbide method is not suitable for gravelly materials and tests by the alcohol and gas 
burner methods generally cannot be performed in less than 1/2 hour. Detailed 
procedures for these three test methods are presented in the Appendix. Several other 
test methods are briefly described. Three methods that should be given further 
evaluation to determine their suitability for use in field control of earthwork are: (1) 
refractive index, (2) calcium carbide loss-in-weight, particularly for gravelly 
materiais, and (3) pycnometer, with scale reading percent moisture by weight. — 
from Author’s summary 


Smith, W. H.; Nance, Roger B.; Hopkins, M. E.; Johnson, Ralph G.; Shabica, C. W. 
(and others). Depositional environments in parts of the Carbondale Formation, 
western and northern Illinois — Francis Creek Shale and associated strata and 
Mazon Creek biota — Geol. Soc. America, Coal Geology Div., Ann. Field Trip, 
we Wis., 1970: Illinois Geol. Survey Guidebook Ser. 8, 119 p., illus., tables, 
1 2 





ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1971 
The Pennsylvanian System in the Illinois basin is characterized by rapid and sharp 
vertical changes in rock types, and by lateral persistence of many units. Three plates 
illustrate the common fossils of the Pennsylvanian. In addition to road logs for the 
two days of field trips, the guidebook includes 11 papers which are cited separately. 
— ESL 

Smith, W. H. See Damberger, H. H. 05542 


Smith, W. H. See Damberger, H. H. 05543 


05544 Smith, William H. Lithology and distribution of the Francis Creek Shale in Illinois, 


in Depositional environments in parts of the Carbondale Formation, western and 
northern Illinois — Francis Creek Shale and associated strata and Mazon Creek biota 
— Geol. Soc. America, Coal Geology Div., Ann. Field Trip. Milwaukee, Wis., 1970: 
Illinois Geol. Survey Guidebook Ser. 8, p. 34-42, illus., 1970. 


The Francis Creek Shale Member of the Carbondale Formation is a clastic wedge 
ranging from clay to fine sand, and from 0 to 80 feet in thickness. An isopach ma 
shows this variation in thickness, which is characteristic of the Shale, and may result 
from rapid deposition on top of the Colchester No. 2 Coal. The Shale can be 
correlated with strata as far west as Kansas and Oklahoma, and east to Indiana and 
Kentucky. Correlation of the shell breccia occurring between the No. 2 Coal and 
Mecca Quarry Shale is discussed. Where the Member is thick, it is composed largely 
of siltstone; lenses of fine-grained sandstone are common in the upper part. Those 
which contain coal and black shale inclusions are interpreted as distributary-channel 
deposits. — ESL 


Smyth, C. Stephen. See McManus, Dean A. 05664 


05610 Spencer, Derek W.; Sachs, Peter L. Some aspects of the distribution, chemistry, and 


mineralogy of suspended matter in the Gulf of Maine: Marine Geology, v. 9, no. 2, p. 
117-136, illus., tables, 1970. 


Suspended matter in the Gulf of Maine decreases from the surface to about 50 m and 
then increases exponentially as the bottom is approached. Mineralogical and 
chemical data show that, from 50 m down, the suspended matter is dominantly layer 
silicates which are interpreted as resuspended bottom material. The chemical data 
show that in the upper 50 m particulate phosphorus, copper, and zinc occur 
principally in organisms. There is, however, little evidence that significant amounts 
of these elements are reaching the bottom in an organic particulate form, and most 
appear to be regenerated in the water column. The distributions of particulate Al and 
Fe are controlled largely by the suspended silicates, and there is no evidence that a 
free ferric hydroxide phase is important. — Authors’ abstract 


Spencer, R. S. See Rogers, W. S. 05446 

Spettel, B. See Wanke, H. 05746 

Stalling, David L. See Gehrke, Charles W. 05758 

Steidtmann, James R. See Dorr, John A., Jr. 05210 

Steinborn, Terry L. See Goles, Gordon G. 05709 

Steinbrugge, Karl Y. Earthquake hazard abatement and land use planning — 
Directions toward solutions, in Geologic hazards and public problems R A. Olson 
and M. M. Wallace, editors) — [U.S.] Office Emergency Preparedness, Region 7, 
Conf., San Francisco, Calif., 1969, Proc.: Washington, D.C., U.S. Govt. Printing 
Office, p. 143-152 [1970]. 
The author discusses pre-earthquake and post-earthquake planning necessary to any 


overall interdisciplinary endeavor directed toward earthquake hazard abatement. 
Plans need to be made and construction guidelines and codes evolved for land-use 
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planning for areas in and across active fault zones, on bay fill lands, and in potential 
landslide areas. The San Francisco Bay area is recommended for a model study for 
planning commissions to use in land-use planning as it has more than its share of 
major geologic hazards — landslides, earthquakes and faults. — EH 


Steinbrunn, F. See Kirsten, T. 05720 


05537 Steinhart, John S. The federal interests in earthquake and geologic hazards 
programs, in Geologic hazards and public problems (R. A. Olson and M. M. Wallace, 
editors) — [U.S.] Office Emergency Preparedness, Region 7, Conf., San Francisco, 
Calif., 1969, Proc.: Washington, D.C., U.S. Govt. Printing Office, p. 211-219 [1970]. 


As earthquake and geologic hazards are a regional as well as a local problem, the 
Federal Government becomes involved in their reduction. It can assist in executing 
or promoting and financing research and development in such fields as engineering 
standards and practices, soils engineering, strong-motion measurements, oil and gas 
storage, earthquake prediction and earthquake damage prediction. Cooperative 
planning by federal, state, and local agencies is necessary. The Federal Government 
can promote conferences, provide reports and recommendations, and set up priorit- 
ies for tasks to be done. — Ey 


05376 Stelck, C. R. Percival Sidney Warren, 1890-1970: Bull. Canadian Petroleum 
Geology, v. 18, no. 3, p. 442-449, portrait, 1970. 


05384 Stepkens, E. Vernon. Geologic map of the Heart Butte NW quadrangle, Morton 
and Grant Counties, North Dakota: U.S. Geol. Survey Coal Inv. Map C-52, scale 
1:24,000, text, 1970. 


Rocks exposed in the Heart Butte NW quadrangle are included in the Tongue River 
and Sentinel Butte Members of the Paleocene Fort Union Formation. Glacial erratics 
are scattered in the eastern section and deposits of alluvium and terrace gravels are in 
and along the larger drainageways. Lignite sources seem to be too small to expect 
future exploitation. Oil and gas have been produced from Triassic to Ordovician 
rocks in the Williston basin, and it is possible that this quadrangle on the southeast 
margin of the basin may contain stratigraphic and structural traps in the underlying 
rocks. — MCM 


05385 Stephens, E. Vernon. Geologic map of the Heart Butte quadrangle, Morton and 
Grant Counties, North Dakota: U.S. Geol. Survey Coal Inv. Map C-53, scale 
1:24,000, text, 1970. 


The text for this map is generally the same as that of ibid., C-52, Stephens, 1970. 
Stern, T. W. See Marvin, Richard F. 05658 
Stettler, A. See Eberhardt, P. 05699 
Stevens, C. M. See Fields, P. R. 05703 
Stevens, R. D. See Wanless, R. K. 05747 


05308 Stevens, R. K. Cambro-Ordovician flysch sedimentation and tectonics in west 
Newfoundland and their possible bearing on a proto-Atlantic Ocean [with French 
abs.], in oy sedimentology in North America: Geol. Assoc. Canada Spec. Paper 
7, p. 165-177, illus., 1970. 


A succession of Ordovician flysch derived from the east overlies Cambro-Ordovician 
carbonate rocks in west Newfoundland. The flysch is overridden by two allochthons 
mainly made up of flysch sequences also of Cambro-Ordovician age. The transported 
flysch consists of an older assemblage resembling sediments of a continental rise of 
the Atlantic type and a younger assemblage derived from tectonic lands possibly 
bordering a former closing ocean. Parts of the old ocean crust might be preserved as 
ophiolites in the upper slices of the allochthons. The tectonic activity associated with 
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the emplacement of the allochthons also led to the deposition of the allochthonous 
flysch which transgressed westwards onto the craton. — Author’s abstract 


05738 Stoenner, R. W.; Lyman, W. J.; Davis, Raymond, Jr. Cosmic-ray production of 


rare-gas radioactivities and tritium in lunar material, in Apollo 11 Lunar Sci. Conf., 
Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, and 
Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1583- 
1594, illus., tables, 1970. 


The Ar-37 and Ar-39 radioactivities were obtained for lunar rock 10057 and for a 
portion of the fines. The release of argon and tritium from the fine material was 
followed as a function of temperature. Tritium activity for the rock and fines (220+ 
15 and 314 + 13 dpm per kg, respectively) was similar to that commonly found in 
stone meteorites. The hydrogen content of the fines was 0.84 cu cm per g and the 
H:He ratio was 7.8. These gases presumably are trapped solar wind. The rock 
contained 18.5 + 0.9 dpm per kg of Ar-37 and 11.2 + 0.3 dpm per kg of Ar-39, and 
the fines contained 18.7 + 1.2 dpm per kg Ar-37 and 9.2 + 0.4 dpm per kg of Ar-39. 
Observed argon activities are compared with those expected from the spallation of 
iron, titanium, and calcium. From these data and the Ar-39 content, the cosmic-ray 
exposure age of the rock is deduced to be 110 m. y. — DBV 


05584 Stout, Martin L. Consideration of slip surface geometry of landslides in designing 


stabilization measures, in Engineering geology and soils engineering symposium, 8th 
Ann., Pocatello, Idaho, 1970, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 85-89, 
illus., 1970. 


Irregular basal slip surfaces are common in landslides in massive clayey rocks, and 
special subsurface exploration by bucket auger borings may be warranted in larger 
slides. Most common irregularities are tandem arcs, and grooves aligned parallel to 
the principal direction of movement. The latter may have a relief of 15 feet. Slopes 
on the actual slip surface may deviate as much as 27° from slip-surface curves 
projected from scarp to toe. The cause of these irregularities is probably conditions 
of extreme saturation 14,000-18,000 years ago. Stabilization measures should 
include strategic placement of stabilization trenches or shear keys within the 
landslide mass, or grading to eliminate areas where the most driving force is present. 
— from Author’s abstract 


05380 Strain, William S. Bolson integration in the Texas-Chihuahua border region, in 
E.P.M. 


Geoiogy of the southern Quitman Mountains area, Trans-Pecos Texas — S. 
Permian Basin Sec., 1970 Biennial Field Trip, Symposium and Guidebook: Soc. 
ee Paleontologists and Mineralogists Permian Basin Sec. Pub. 70-12, p. 88-90, 
illus., 1 


In the Texas, Chihuahua border region, the Rio Grande flows through the Presidio, 
Red Light (Quitman), and Hueco Bolsons. The basins were not connected until early 
Pleistocene. They were then breached by a tributary of the Rio Conchos which 
captured the headwaters of the ancestral Rio Grande at El Paso. This established the 
Rio Grande as a throughflowing stream from Colorado to the Gulf of Mexico. — 
Author’s abstract 


Stubbs, T. F. See Terhune, R. W. 05523 
Sturges, F. C. See Lundgren, Raymond. 05329 


05188 Suppe, John. Offset of late Mesozoic basement terrains by the San Andreas fault 


system: Geol. Soc. America Bull., v. 81, no. 11, p. 3253-3257, illus., 1970. 


Two assumptions provide the basis for a new generalized reconstruction of California 
and Baja California prior to the major Tertiary strike-slip faulting of the San Andreas 
system. (1) The contrasting Franciscan and batholith basement types originally 
formed two parallel belts such as are found elsewhere around the Pacific margin, and 
(2) rhombochasms or zones of extension must be found to account quantitatively for 
any major displacement of crustal blocks along these strike-slip faults. The Gulf of 
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California rhombochasm of Carey (1958) and Hamilton (1961) is large enough to 
account for all of the apparent offset in southern California, but only half of that in 
central and northern California. It is here proposed that this additional offset may be 
accounted for in the deep-water region of the continental borderland of northern 
Baja California. This implies a two-stage movement history of the San Andreas 
system. — from Author’s abstract 


Surdam, Ronald C. See Mariner, Robert H. 05619 
Sutton, G. H. See Latham, G. V. 05774 

Swafford, B. F. See Bedinger, M. S. 05481 

Swe, Win. See Randazzo, Anthony F. 05641 
Swoboda, A. R. See Thomas, G. W. 05483 

Swolfs, Hans S. See Tieh, Thomas T. 05382 


05648 Takasaki, K. J.; Yamanaga, George. Preliminary report on the water resources of 
—" Maui: Hawaii Div. Water and Land Devel. Circ. C60, 41 p., illus., tables, 
1970. 


Occurrence of water in northeastern Maui is controlled largely by ability of surface 
rocks to absorb abundant rainfall. Where the surface is highly permeable lava flows 
and cinders of the Hana Volcanic Series, much of the rain enters the ground as 
recharge to ground-water bodies; overland stream runoff is low and streams are 
mostly intermittent. Where the surface is of less permeable and older lava flows of 
the Kula Series, rain is dispersed as overland stream runoff or quickly returned to the 
surface from shallow and small ground-water bodies, and streams are mostly perenn- 
ial. Ground water occurs in perched bodies in Hana and Kula rocks, as artesian 

rched bodies in upper transitional part of the Honomanu Series, and as basal water 
in the Hana and Honomanu near shore. Other probable occurrences include dike- 
impounded water bodies in Honomanu, and inland basal-water bodes in Kula and 
ee gay rocks. Chemical quality of water is generally excellent. — from Authors’ 
abstract 


05686 Tamers, M. A. Validity of radiocarbon dates on terrestrial snail shells: Am. 
Antiquity, v. 35, no. 1, p. 94-100, illus., tables, 1970. 


The validity of radiocarbon dating of terrestrial snail shells was tested on three 
groups of sampies, from two archeological sites in Venezuela and one from Texas, by 
comparing the results obtained on the shells with those obtained on associated char- 
coal. In the 15 samples from Texas the ages were all too old; in the 12 comprising 
the other Venezuelan group they were all correct; and in the 5 comprising the other 
Venezuelan group they were all too young. This study defines the extent and 
direction of errors for each group, permitting them to be used as relatively reliable 
datable objects when better material is not available. It is shown that more than one 
factor can influence the stable isotope concentrations in each case, thus the C-13 
concentration is not useful for improving the accuracy of snail shell dates. — DBV 


05611 Tappan, Helen. Phytoplankton abundance and late Paleozoic extinctions — A 
reply [to discussion of ‘Primary production, isotopes, extinctions and the 
atmosphere,” 1968, by C. W. Pitrat, 1970]: Palaeogeography, Palaeoclimatology, 
Palaeoecology, v. 8, no. |, p. 56-66, table, 1970. 


For the original paper by Tappan, see ibid., v. 4, no. 3, p. 187-210, 1968 (Abs. North 
American Geology, November 1968); discussion by Pitrat, ibid., v. 8, no. 1, p. 49-55, 
1970. 


05739 Tatsumoto, Mitsunobu. Age of the Moon — An isotopic study of U-Th-Pb 
systematics of yy 11 lunar — [Pt.] 2, in Apollo 11 Lunar Sci. Conf., 
Houston, Tex., 197 


0, Proc. — V. 2, Chemical and isotope analysis: New York, and 











ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1971 


Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 1595- 
1612, illus., tables, 1970. 


Concentrations of U, Th and Pb in the Apollo 11 samples studied are low (U, 0.16- 
0.87; Th, 0.53-3.4; Pb, 0.29-1.7, in ppm) but the extremely radiogenic nature of the 
lead allows radiometric dating of whole rock samples. The U-238:Pb-204 ratios are 
very large and indicate depletion of volatile elements in primordial lunar material. 
Nearly concordant ages of the dust and breccia are interpreted to indicate that the 
initial age of the Moon is about 4.6 b.y. The crystalline rocks at Tranquillity Base are 
3.4-3.8 b.y. old. Reasons for an old age of the dust and breccia on the younger 
underlying crystalline rocks are given by an interpretation of U-Pb evolution 
diagram. If the Moon was captured by, or derived from the Earth, it must have 
occurred 4.6 b.y. ago or during the very initial stages of formation of the solar system. 
— Author’s abstract 


Tatsumoto, Mitsunobu. See Rosholt, John N. 05777 


05317 Taylor, F. C. Reconnaissance geology of a part of the Precambrian Shield, 


northeastern Quebec and northern Labrador, Pt. 2: Canada Geol. Survey Paper 70- 
24, 10 p., geol. map, 1970. 


The land surface in the northeast part of the area, the Torngat Mountains, attains 
elevations of over 4,500 feet, but most of the region is plateau-like and rarely over 
2,500 feet above sea level. The bedrock is entirely Precambrian and, except for a 
zone up to 25 miles wide of Archean rocks along the coast, it is all Proterozoic, 
consisting of five main divisions: a large area of gneisses in the western part; large 
plutons of anorthosite and adamellite; the Ramah Group; the Mugford Group; and 
the Siamarnekh Formation. No mineral deposits of economic importance were 
discovered, but the area has not been thoroughly prospected. Massive pyrrhotite, 
associated with a smal! ultrabasic pluton, contains small amounts of nickel and 
copper. Areas underlain by the Ramah Group and the Mugford Group, and layered 
anorthosites, offer the best prospecting opportunities. — from Author’s abstract 


Taylor, Hugh P., Jr. See Epstein, Samuel. 05702 


05740 Taylor, Hugh P., Jr.; Epstein, Samuel. O-18:0-16 ratios of Apollo 11 lunar rocks 


and minerals, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, 
Chemical and isotope analysis: New York, and Oxford, England, Pergamon Press 
(Geochim. et Cosmochim. Acta Supp. 1), p. 1613-1626, illus., tables, 1970. 


Oxygen isotope analyses on coexisting minerals in five lunar microgabbros and 
basalts are presented. The 50-18 values are: cristobalite 7.16, plagioclase 6.06 to 
6.33, clinopyroxene 5.67 to 5.95, and ilmenite 3.85 to 4.12. This uniformity suggests 
a close approach to isotopic equilibrium, with a calculated temperature of formation 
of about 1,200°C, like terrestrial basalts. There is no evidence of further oxygen 
isotope exchange during cooling, indicating rapid crystallization at low partial 
pressure of water. Fines and breccias are 0.5 permil richer in O-18 than the rocks, 
indicating addition of a component rich in O-18 (carbonaceous chondrites) and (or) 
depletion in O-16 by vapor fractionation during formation of glass in these materials. 
Lunar rocks are very similar in 60-18 to terrestrial mafic and ultramafic igneous 
rocks and to chondrites. However, they are significantly richer in O-18 than several 
other meteorite groups such as the basaltic achondrites, also indicating tektites are 
unlikely to have originated on the Moon. — DBV 


05360 Taylor, R. K. (compiler). Penetration charts — Laramie basin, eastern Colorado 


and southern Wyoming along the Front Range, and North Park basin, in Dakota and 
related rocks of the Front Range — Guidebook issue: Mtn. Geologist, v. 7, no. 3, p. 
150-155, illus., 1970. 


These charts indicate the stratigraphic penetration of oil and gas wells in 42 fields of 
Wyoming and eastern Colorado. With a maximum depth of 13,000 feet, some 
entered Precambrian rocks. Names of formations are listed, and depth at which oil or 
gas is produced is indicated; given at base of charts are year of discovery, number of 
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producing wells in each field, and cumulative oil and gas production to 1970 for 
each.—GDC 


Taylor, S. R.; Johnson, P. H.; Martin, R.; Bennett, D.; Allen, J.; Nance, W. 
Preliminary chemical analyses of Apollo 11 lunar samples, in Apollo 11 Lunar Sci. 
Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, 
and Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 
1627-1635, illus., tables, 1970. 


ABSTRACTS 





A description is given of the analytical methods employed in the preliminary 
examination of the Apollo 11 lunar samples. The reasons for the selection of the 
techniques are discussed. Values used for calibration standards are listed,-and a table 
of spectral lines examined for those elements not detected is given. The analytical 
= are briefly discussed and compared with the Apollo 12 data. — Authors’ 
abstract 


Taylor, Thomas N. See Millay, Michael A. 05576 
Teeter, Steven. See Hunkins, Kenneth. 05634 


Teichert, Curt. Runzelmarken (wrinkle marks): Jour. Sed. Petrology, v. 40, no. 3, 
p. 1056-1057, 1970. 


Eolian microridges identified by Hunter (1969) in the Silurian of Pennsylvania are 
runzelmarken, first described from Germany in 1968. Origin is attributed to wind 
acting on surfaces of wet, fine-grained sediments, either exposed to the air or covered 
by no more than | cm of water. — HRC 


Tennessee Division of Geology. Status of detailed geologic mapping in Tennessee, 
Had 1, 1970: Nashville, Tenn., Tennessee Div. Geology, scale 1:1,000,000, 
1 : 


Tera, F.; Eugster, O.; Burnett, D. S.; Wasserburg, G. J. Comparative study of Li, 
Na, K, Rb, Cs, Ca, Sr and Ba abundances in achondrites and in Apollo 1! lunar sam- 
ples, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical 
and isotope analysis: New York, and Oxford, England, Pergamon Press (Geochim. et 
Cosmochim. Acta Supp. 1), p. 1637-1657, illus., tables, 1970. 


Analytically precise abundance data are presented for Li, Na, K, Rb, Cs, Ca, Sr, and 
Ba in five lunar rocks, a lunar breccia, lunar fines, eucrites, the Angra dos Reis 
meteorite, and a terrestrial basalt. The lunar rocks fall into two distinct chemical 
groups distinguished by their K concentrations, with parallel grouping for Li, Rb, Cs, 
and Ba. These and other elements reside in interstitial phases. Gross abundance 
features reflect the composition of the lunar crust. The soil is not a mixture of the two 
rock types; addition of a component with high Rb, Cs, and Ba relative to K is 
required. The breccias form a well-defined chemical group whose composition is a 
mixture of soil and high K rocks. Compared to carbonaceous chondrites, Ca, Sr, Ba, 
and Li are strongly enhanced and Rb and Cs systematically depleted relative to K in 
the lunar samples, as in achondrites. Similar abundance patterns are found in 
terrestrial basalts. The K, Rb, Cs, and Ba concentrations in lunar samples are 
distinctly higher than the achondrites, while Na and Ca concentrations are essentially 
the same. — DBV 


Terhune, R. W.; Stubbs, T. F.; Cherry, J. T. Nuclear cratering on a digital 
computer — UCRL-50898: Springfield, Va., Clearinghouse Federal Sci. and Tech. 
Inf., 29 p., illus., table, 1970. 


Computer programs are applied to cratering with emphasis on cratering by nuclear 
explosives. SOC (spherical symmetry) and TENSOR (cylindrical symmetry) codes 
are used to illustrate effects of variations in material properties of various media on 
cratering processes. Water content is the most important property, then strength, 
porosity and compressibility. Crater-profile calculations are given for Pre-Gondola 
Charley (20-ton nitromethane detonation in shale), Sedan (100-kt nuclear 
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detonation in alluvium, and 1-Mt yields in saturated Divide basalt and in dry 
Buckboard basalt to show crater geometry as a function of burial depth for large 
yields. For megaton-level yields, gas acceleration is the dominant mechanism in 
determining crater size, dependent on water content of the medium. — from 
Authors’ abstract 


Teschke, F. See Wanke, H. 05746 


05172 Texas Univ.Austin Bur.Econ.Geology. Geologic atlas of Texas, Perryton sheet — 
Charles Newton Gould Memorial Edition: Austin, Tex., Univ. Texas Austin Bur. 
Econ. Geology, scale 1:250,000, 1970. 


05616 Thayer, Paul A. Stratigraphy and geology of Dan River Triassic Basin, North 
Carolina: Southeastern Geology, v. 12, no. 1, p. 1-31, illus., table, geol. map, 1970. 


The basin, a northeast-trending asymmetrical fault trough, contains up to 15,000 feet 05: 
of nonmarine clastic strata (Dan River Group) which can be divided into three 
formations herein named the Pine Hall, Cow Branch, and Stoneville Formations. The 
Pine Hall unconformably overlies pre-Triassic metamorphic rocks, and is divisible 
into three intertonguing facies. The Cow Branch conformably overlies the Pine Hall 
and intertongues with it in the north. It is overlain conformably by the Stoneville 
which intertongues with both formations, and is truncated on the west by the Dan 
River fault. Deposition in alluvial fan, floodplain, lacustrine, and swamp environ- 
ments is indicated for the Group. Uplifted fault blocks provided most of the detritus 
in the trough. Six measured sections are included. The strata were tilted to the 
northwest, folded, faulted, and intruded by doierite dikes. — from Author’s abstract 


05483 Thomas, G. W.; Swoboda, A. R. Anion exclusion effects on chloride movements in 
soils: Soil Sci., v. 110, no. 3, p. 163-166, illus., 1970. 05: 


It was found that in Houston Black Clay, the efficiency of chloride movement relative 
to total water movement was: 137 percent at 0.01 N, 119 percent at 0.1 N, and 112 
percent at 1.0 N concentration. Results of this study suggest that anion exclusion 
plays an important part in increasing the movement of salt through soils with high 
cation-exchange capacities. — JWH 

05. 
05323 Thomas, J. B. Illinoian-Wisconsinan Pleistocene deposits at Eaton, Ohio: Geol. 

Soc. America Bull., v. 81, no. 11, p. 3433-3436, illus., table, 1970. 


Detailed examination of Pleistocene deposits along Seven Mile Creek in Eaton, Ohio, 
reveals that the exposure contains an Illinoian till and a previously undescribed 
Sangamon paleosol. The sequence described indicates that the area had been 
covered by three glacial advances during Wisconsin time rather than two advances, 
as previously supposed. The paleosol and the basal Wisconsinan drift are correlative . 
with the glacial sequence of southeastern Indiana. — Author’s abstract 


Thonon, Pierre. See Olivet, Jean-Louis. 05256 


05519 Thorsen, Gerald W. Washington’s landslide survey (a progress report), in 
Engineering cao | and soils engineering symposium, 8th Ann., Pocatello, Idaho, 
1970, Proc.: Boise, idaho, Idaho Dept. Highways, p. 285-293, illus., 1970. 


The Washington Department of Natural Resources is trying to make information on 
landslides more available by: developing a continuing keysort card file, and 05: 
compiling a neem TH on landslides in the State. Present plans call for publication 

of maps showing slides, with a brief report discussing landslides in general and slide 
“provinces” of the State. — from Author’s abstract 


05382 Tieh, Thomas T.; Swolfs, Hans S. Tridymite-garnet-montmorillonite in cavities of 
welded tuff, Little Box Canyon, Quitman Mountains, Trans-Pecos Texas, in Geology 
of the southern Quitman Mountains area, Trans-Pecos Texas — S.E.P.M. Permian 
Basin Sec., 1970 Biennial Field Trip, Symposium and Guidebook: Soc. Econ. 
—e and Mineralogists Permian Basin Sec. Pub. 70-12, p. 104-106, illus., 
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A flow breccia about 100 feet thick is underlain by a 60-ft unit grading upward from 
a vitrophyre to welded tuff. An abundance of white and purple streaks related to flow 
structure, and flattened vesicles, distinguish the welded tuff. At the east end of the 
canyon, geology is complicated by faulting, intrusion of red aphanitic dikes, and 
incorporation of welded tuff into flow breccia. Devitrification and development of 
tridymite-garnet-montmorillonite minerals are most extensive along the fault. Garnet 
is most abundant within 20 feet of the dikes, and is dodecahedral and euhedral, 
anisotropic with a birefringence of about 0.004. Platelike twinned tridymite crystals 
occur with the garnet. The three minerals often fill cavities. A postmagmatic origin 
for the assemblages is indicated by the type of occurrence, but it is difficult to 
envision any postmagmatic activity with high enough temperatures to produce these 
minerals. — ESL 


Tinoco, Fernando H. See Schmidt, Norbert O. 05514 


05326 Tobailem, Jacques; Nordemann, Daniel. Mesure par spectrométrie y de la radio- 
activité d’une chondrite carbonée de chute récente—Allende [Measurement 
by gamma spectrometry of the radioactivity of a carbonaceous chondrite of recent 
ar esha Acad. Sci. Comptes Rendus, ser. D, v. 271, no. 15, p. 1249-1251, 
table, i 


The gamma-emitting radionuclides Na-22, Al-26, K-40, Mn-54, and Co-60 were 
measured in the Allende meteorite (which fell on February 8, 1969) by gamma 
spectrometry. Results are tabulated and discussed. It is calculated that the 
preatmospheric mass of the meteorite was at least 5,000 kg. — DBV 


Tobailem, Jacques. See Nordemann, Daniel. 05464 


05330 Tooker, E. W. Radial movements in the western Wyoming salient of the 
Cordilleran overthrust belt — Discussion [of cn by G. W. Crosby, 1969]: Geol. 
Soc. America Bull., v. 81, no. 11, p. 3503-3506, illus., 1970. 


For the paper under discussion, see ibid., v. 80, no. 11, p. 1061-1077, 1969; Abs. 
North American Geology, November 1969. 


05453 Tooker, E. W.; Roberts, Ralph J. Upper Paleozoic rocks in the Oquirrh Mountains 
and Bingham mining district, Utah, with a section on Biostratigraphy and correlation 
by Mackenzie Gordon, Jr. and Helen M. Duncan: U.S. Geol. Survey Prof. Paper 629- 
A, p. Al-A76, illus., tables, 1970. 


Late Paleozoic age rocks of the Oquirrh Mts. may be divided into two main 
sedimentary sequences, one (Rogers Canyon sequence) north of North Oquirrh 
thrust fault, and the other (Bing am sequence) south of Midas thrust fault. The 
Oquirrh Group, main unit of the Rogers Canyon and Bingham sequences, has a lower 
clastic limestone, a middle sandstone, and an upper thick layered sandstone 
interlayered with thin carbonate sandstone beds. Formal names are proposed for the 
Rogers Canyon sequence, and previous terminology is examined for comparable 
units in the Bingham sequence. Carboniferous and Early Permian rocks of the 
Oquirrh Mts. are very fossiliferous locally and provide a reasonable basis for dating, 
and also a faunal and biostratigraphic framework for correlating formations of the 
two sequences with each other and with similar sequences elsewhere in the Great 
Basin and eastern border areas. — VSN 


05574 Toth, Stephen J.; Ott, Arthur N. Characterization of bottom sediments — Cation 
exchange capacity and exchangeable cation status: Environmental Sci. and 
Technology, v. 4, no. 11, p. 935-939, tables, 1970. 


Two parameters, cation exchange capacity (CEC) and exchangeable cation status 
(ECS) were used to characterize bottom sediments collected from rivers, bays, and 
fresh-water impoundments. It was necessary to investigate the effect of drying on 
CEC and exchangeable Fe and Mn to arrive at satisfactory modifications of soil 
techniques used for these parameters. Wide variations were obtained in CEC and 
ECS values for the sediments. CEC and ECS values may be utilized for determining 
salt-water intrusions and pollution effects. — Authors’ abstract 
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05300 Trettin, H. P. Ordovician-Silurian flysch sedimentation in the axial trough of the 


Franklinian geosyncline, northeastern Ellesmere Island, Arctic Canada [with French 
abs.], in Flysch sapmenenions in North America: Geol. Assoc. Canada Spec. Paper 
7, p. 13-35, illus., tables 1970. 


This trough developed in Early Ordovician time was bordered by two carbonate 
shelves — a stable southeastern and a northwestern with volcanism. From Middle 
Ordovician to Late Silurian an intermittently rising Early Cambrian or older orogen 
on the far northwest side, shed clastic sediments across that shelf to form flysch-like 
deposits in the trough, which expanded until mid-Silurian time, then migrated 
southeast; volcanism was confined to Ordovician intervals. In the thick succession of 
clastics mixed with carbonate particles, very rare graptolites were found. Sediments 
were one third from contemporaneous carbonates, 90 percent of the terrigenous 
fraction from Cambrian or older metamorphic Cape Columbia Complex, and the 
remainder from Ordovician cherts and volcanics. Typical sedimentary structures 
indicate transport was southeast for 130 mi perpendicular to structural trend, then 
southwest in the trough for 150 miles. — Gp 


05682 Triplehorn, D. M. Clay mineral diagenesis in Atoka (Pennsylvanian) sandstones, 


Crawford County, Arkansas, in Symposium on environmental aspects of clay 
minerals: Jour. Sed. Petrology, v. 40, no. 3, p. 838-847, illus., 1970. 


A 237-ft core was investigated. Chemical and mineral variations in the rocks are 
primarily due to post-depositional formation of iron-rich chlorite and destruction of 
kaolinite. Effects increase with sandiness and may be related to preferential 
circulation of formation waters. Associated diagenetic phenomena include formation 
of authigenic siderite rhombohedra and silica cementation, the latter being related to 
proximity to shale. Reducing alkaline conditions prevailed. Constancy of inter- 
element ratios suggests that the changes occurred with no gain or loss of Al, B, Ti, 
Ga, K, Rb on a whole-rock basis. The most important chemical variation is a 
reciprocal relation between iron and aluminum. Detrital interpretations of clay 
minerals should be made with caution; possible diagenetic effects must also be 
considered. Clay minerals in sandstone are particularly likely to be of diagenetic 
origin. — from Author’s abstract 


Tsong, F. See Cumming, G. L. 05343 
Tuke, M. F. See Barnes, C. R. 05561 


Turekian, Karl K.; Kharkar, D. P. Neutron activation analysis of milligram quantit- 
ies of Apollo 11 lunar rocks and soil, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 
1970, Proc. — V. 2, Chemical and isotope analysis: New York, and Oxford, England, 
_— Press (Geochim. et Cosmochim. Acta Supp. |), p. 1659-1664, table, 


A neutron activation scheme for determining 26 elements in lunar samples weighing 
20 mg is described and applied to a suite of Apollo 11 lunar materials. 
Concentrations of Ti, Cr, Sc, ta, Hf and rare earths are higher than in average basalt 
while Co, Ni and Cu are lower. Chemical variations show groupings of elements 
ssibly associated with the major phases, pyroxene, pla; a he and ilmenite. The 
igh concentration of “refractory oxides” and low volati e content implies that the 
raw material for the Apollo 11 samples was condensed from the primitive solar 
nebula at high temperatures. — Authors’ abstract 


Turner, C. E. See Maloney, J. F. 05440 


Turner, G. Argon-40/argon-39 dating of lunar rock samples, in Apollo 11 Lunar 
Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New 
York, and Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 
1), p. 1665-1684, illus., tables, 1970. 


Seven crystalline rock samples (10003-43, 10017-49, 10022-46, 10024-26, 10044- 
40, 10062-30, 10072-45) have been analyzed in detail using the Ar-40:Ar-39 dating 
technique. The extent of radiogenic argon loss varies from 7 percent to 48 percent. 
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Potassium argon ages corrected for the effects of this loss lie between 3.52 x 10° yr 
and 3.92 x 10° yr and presumably indicate the time when much of the vulcanism 
associated with the formation of the Mare Tranquillitatis occurred. The rocks appear 
to fall into two chemical groups with distinct ages. A major cause of the escape of gas 
from lunar rock is probably the impact event which ejected it from its place of origin 
to its place of discovery. Variations in the Ar-40:Ar-39 ratio indicate that some loss 
of radiogenic Ar-40 occurred relatively recently, with the last (0.3-1.0) x 10° yr. 
Cosmic ray exposure ages have been measured and range from 70 to 440 million 
years. — Author’s abstract 


05466 Turner, W. J. Deep well disposal: Water and Wastes Eng., v. 7, no. 9, p. E28-E31, 


illus., 1970. 


Geological formations which meet requirements for a good disposal zone are quite 
common, and in some cases, blanket large areas, for example the Arbuckle 
Limestone and Mt. Simon Sandstone. Requirements are adequate porosity and 
permeability, and isolation from potable water resources. Planning a drilling and 
testing program and well design are discussed. Electrical logs should be run after the 
well has been drilled to depth and before it is cased. Interpretation of the logs yields 
accurate depth measurements to tops and bottoms of all strata, and zone thickness 
measurements. Other topics discussed are casing design and installation, accessory 
caren. cementing, perforating casing, injection tubing, and installing packer. — 


Urey, H. C. See Marti, K. 05723 
Urey, Harold C. See Murphy, Mary E. 05761 


05623 U.S. Geological Survey. Mercury in the environment: U.S. Geol. Survey Prof. Paper 


713, 67 p., illus., tables, 1970. 


This report is concerned with the occurrence, distribution, and behavior of mercury 
and with man’s effect on its distribution and its effect on man, his environment and 
activities. Eleven papers discuss the geochemistry of mercury and its occurrence in 
rocks, soils, water, air, plants, and animals. Tables include analyses of the mercury 
content of water, air, and various types of rocks from many parts of the world. An 
annotated bibliography and summary of world-wide literature on the inorganic 
geochemistry of mercury is included. — EH 


05562 Uyeno, T. T.; Barnes, C. R. Conodonts from the Lévis Formation (zone D1) (Mid- 


dle Ordovician), Lévis, Quebec [with French abs.], in Contributions to Canadian 
paleontology: Canada Geol. Survey Bull. 187, p. 99-123, illus., table, 1970. 


Thirty-five species of conodonts representing twenty-one genera are described from 
the Lévis Formation (zone D1) at the Céte Fréchette section, Lévis, Quebec. Seven 
species are new, but are not formally named. The fauna is of North European 
provincial aspect, containing only a few species characteristic of the North American 
mid-continent. Comparisons with conodonts from the Baltic region indicate a lower 
Llanvirn age. — Authors’ abstract 


05264 VanZelst, T. W. Suggested method for subsurface testing by electrical resistivity 


measurements, in Special procedures for testing soil and rock for engineering 
ag aay (5th edition): Am. Soc. Testing and Materials Spec. Tech. Pub. 479, p. 32- 
5, illus., table, 1970. 


The goal is :o determine structure of subsurface soil and rock, location of water 
table, sand or gravel deposits, or fault zones. The method described works because 
electrical resistivity of earth materials decreases with increasing values of moisture 
content and/or salinity, or free ion content of the connate moisture. It is capable of 
yielding the sequence with depth of the subsurface layers, plus an estimate of depths 
to the layers. Apparatus includes an electrical resistivity meter, and field methods 
include beth resistivity profiling and sounding. Data to be obtained are: background 
information and information for each station; resistivity profiling; and resistivity 
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sounding. Normal procedures and Barnes layer method of interpretation are used. — 
ESL 


05259 Vaughn, Peter Paul. Alternation of neural spine height in certain Early Permian 


tetrapods: Southern California Acad, Sci. Bull., v. 69, pt. 2, p. 80-86, illus., 1970. 


The microsaurian amphibian Pantylus cordatus (Lower Permian, north-central 
Texas) was shown by R. L. Carroll (1968) to have neural spines of successive dorsal 
vertebrae alternating in height. Reexamination of specimens of the cotylosaur 
Captorhinus aguti (Lower Permian, north-central Texas and southwestern 
Oklahoma) reveals a similar, almost completely regular pattern of alternation, with 
the difference in height between successive neural spines more pronounced in the 
anterior part of the column than in the posterior. The pattern is also observed in a 
specimen of the cotylosaur Captorhinikos sp. (Lower Permian, central Oklahoma). 
Detailed features of the higher spines of C. aguti suggest that a system of supraspinal 
and interspinal ligaments acted as posterior extensions of the nuchal ligament, 
possibly in correlation with a large skull. — VMJ 


Vernon, M. J. See Compston, W. 05776 
Vilesek, E. See Begemann, F. 05697 

Vogt, Peter R. See Bracey, Dewey R. 05645 
Volimers, Hans. See Gourlay, Michael R. 05240 


05222 vonSeggern, David; Lambert, D. G. Theoretical and observed sere 


spectra for explosions and earthquakes: Jour. Geophys. Research, v. 75, no. 35, p. 
382-7402, illus., table, 1970. 

Theoretical source spectrums that are closely tied to empirical evidence from 
explosions and earthquakes are presented. The effects of the transfer functions of a 
layered medium on these source spectrums are shown, and a theoretical earthquake- 
explosion spectral ratio is defined for Rayleigh waves. By using spectral estimates on 
many widely distributed events, it has been found that explosions and earthquakes 
can be separated by splitting Rayleigh-wave energy between 10 and 50 sec into two 
period bands and calculating their ratio. Explosion ratios are confined to a narrow 
range. Earthquake ratios have a large scatter because they depend on depth and 
source mechanism parameters. — Authors’ abstract 


Vortman, L. J. See Cress, J. P.05467 
Voshage, H. See Hintenberger, H. 05716 
Wadleigh, W. F. See Ramspott, L. D. 05524 
Wainerdi, R. E. See Fite, L. E. 05208 


05745 Wakita, H.; Schmitt, R. A.; Rey, P. Elemental abundances of major, minor and 


trace elements in Apollo 11 lunar rocks, soil and core samples, in Apollo 11 Lunar 
Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New 
York, and Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 
1), p. 1685-1717, illus., tables, 1970. 


Elemental abundances of 10 major and minor elements and 26 minor and trace 
elements in one Type A, four Type B, and two Type C lunar rocks and in lunar soil 
are reported. Total REE + y abundances in B and C rocks and fines are about 60 and 
3 times abundances in chondrites and abyssal subalkaline basalt. All lunar REE 
distribution patterns relative to chondrites resemble those in terrestrial subalkaline 
basalt, except for large depletion in Eu in A and B rocks. Sm:Eu ratios are very 
similar for B and C rocks and soil and markedly different for A rocks, suggesting that 
B and C rocks and soil had some common chemical processes distinct from A rocks. 
Separation of plagioclase and hypersthene minerals from a melt could account for Eu 
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depletion and observed REE abundance pattern. Results indicate: Type A rocks are 
different from Type. B; it is implausible that soil and breccia at Tranquillity Base 
originated from impact fragmentation of Type A and B rocks; Type C rocks may 
have been derived from impact on soil elsewhere. — DBV 


Wakita, Hiroshi. See Goles, Gordon G. 05708 


Walcott, R. I. Flexure of the lithosphere at Hawaii: Tectonophysics, v. 9, no. 5, p. 
435-446, illus., 1970. 


The hypothesis that the Hawaiian Deep and Arch (or Rise) are produced by the 
elastic flexure of the lithosphere under the load of the volcanic rocks of the Hawaiian 
Ridge is quantitatively examined. Although a similar pattern of flexure is produced 
by loaded unbroken lithosphere, the calculated amplitudes of displacement are less 
than half those observed. However, a lithosphere fractured along the line of the ridge 
will bend to match the morphology of the structure both in wavelength and 
amplitude and will also explain the displacement of the Moho and the observed 
gravity field. The flexural rigidity of the lithosphere inferred from the best fit model is 
about 10° dyne cm. — Author’s abstract 


Waldron, Howard H. See Crandell, Dwight R. 05530 


Walker, Roger G. Review of the geometry and facies organization of turbidites and 
turbidite-bearing basins [with French abs.], in Flysch sedimentology in North 
America: Geol. Assoc. Canada Spec. Paper 7, p. 219-251, illus., tables, 1970. 


In the modern emphasis on paleocurrent flow, some workers object to the turbidite 
current hypothesis. In this review, it was found that slump folds indicating 
paleoslopes perpendicular to those indicated by turbidite sole marks are uncommon; 
they are probably anomalous orientations due to ephemeral tectonic activity. There 
is little quantitative data on relationship between homogeneous groups, but a 
complete spectrum appears in factor analysis. Proximal turbidites, fluxoturbidites, 
and conglomerates evidence emplacement by fully turbulent currents, and pebbly 
mudstone, by slumping. In working out lateral facies details it is difficult to trace 
individual beds; for vertical sequence analysis several methods are reviewed, but 
results obtained by analyses based on sand/shale ratios and internal sedimentary 
structures, do not agree in a section of the Cloridorme Formation from Gaspé, 
Quebec. — GDC 


Wallace, Mildred M. See Olson, Robert A. 05591 
Waller, J. O. See Dumper, T. A. 05428 


Walter, M. R. Stromatolites used to determine the time of nearest approach of 
Earth and Moon: Science, v. 170, no. 3964, p. 1331-1332, 1970. 


There are large mound-shaped stromatolites in Early to Middle Cambrian rocks near 
Lake Baikal which are as high or higher than any between Precambrian forms. 
Known Precambrian stromatolites with greater growth relief are probably latest 
Precambrian in age. If stromatolites are indicators of former tidal ranges, one would 
have to conclude that the largest tides occurred during the Cambrian and latest 
Precambrian, but Cloud (1968) has discounted the possibility of a very close 
approach of the Moon at that time. Many Precambrian stromatolites may actually 
have grown in a subtidal environment; it has been demonstrated that Devonian 
stromatolites in Western Australia, some of mound-shaped type, grew in water as 
deep as 45 m. The conclusion that the growth relief of fossil stromatolites necessarily 
indicates contemporary tidal amplitude is unwarranted. — DBV 


Wampler, J. M. See Weaver, Charles E. 05200 
Wanke, H. See Begemann, F. 05697 
Wanke, H. See Hintenberger, H. 05716 
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05746 Wianke, H.; Rieder, R.; Baddenhausen, H.; Spettel, B.; Teschke, F.; Quijano- 





Rico, 
, A. Major and trace elements in lunar material, in Apollo 11 Lunar Sci, 


Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, 
and Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. 1), p. 
1719-1727, illus., tables, 1970. 


Results are presented of measurements of 45 major and trace elements in lunar fines 
and type A, B, and C rocks, obtained by combined instrumental activation analysis 
with fast and thermal neutrons and radiochemical neutron activation analysis. The 
observed abundance pattern of lunar fines is compared with patterns in 
carbonaceous chondrites, average terrestrial crust, and eucrites; smallest deviations 
are found for the last. REE abundance shows a distinct negative Eu anomaly relative 
to average chondritic composition. In addition to the rare gases, H, N, Cl, and 
perhaps In are present in considerable excess in the fines, compared to the rock sam- 
ples; the excess amounts apparently correlate with solar wind phenomena. An excess 
of siderophile elements, icularly Ni, was also observed in the fines; these 
oo are seated in small metal grains which contribute 0.6 percent by weight. — 


05747 Wanless, R. K.; Loveridge, W. D.; Stevens, R. D. Age determinations and isotopic 


abundance measurements on lunar samples (Apollo 11), in Apollo 11 Lunar Sci. 
Conf., Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, 
and Oxford, England, Pouenen Press (Geochim. et Cosmochim. Acta Supp. 1), p. 
1729-17339, illus., tables, 1970. 


Three samples of crystalline rock yield K-Ar whole-rock ages of 2270, 2875 and 
3370 m.y., while Rb-Sr results are compatible with a 4600 m.y. reference isochron 
having an initial Sr-87:Sr-86 ratio of 0.6989. The Pb-207:Pb-206 age determined for 
a sample of type D fines is 4670 m.y. The K:Rb ratios do not differ greatly from those 
found in chondritic meteorites and certain types of terrestrial basic rocks. The 
primordial Ar-36 content of two samples of type A crystalline rock are similar to the 
concentrations found for carbonaceous chondrites. Isotopic compositions of Li, K, 
Rb, Sr, U and Th agree with terrestrial and meteoritic values. — Authors’ abstract 


05625 Ward, F.N. Analytical methods for determination of mercury in rocks and soils, in 


Mercury in the environment: U.S. Geol. Survey Prof. Paper 713, p. 46-49, 1970. 


The author describes methods for determination of mercury in rocks, soils and 
caneen solutions with emphasis on procedures used by the U.S. Geological Survey 
laboratories, such as molecular and atomic absorption, mass spectrometry, neutron 
activation analysis, and methods based on catalysis. New techniques in atomic 
absorption procedures, based on use of a mercury vapor absorption detector have 
proved very effective. Two recently developed and very successful methods of 
neutron activation analysis are described, one specific for mercury and the other for 
toxic heavy metals including mercury. — EH 


Warden, F. F. See Cress, J. P. 05467 
Wasserburg, G. J. See Sanz, H. G. 05318 
Wasserburg, G. J. See Tera, F.05742 


05337 Wasson, John T. The chemical classification of iron meteorites — [Pt.] 4, Irons 


with Ge concentrations greater than 190 ppm and other meteorites associated with 
Group I: Icarus, v. 12, no. 3, p. 407-423, illus., 1970. 


Concentrations of Ni, Ga, Ge, and Ir are reported for 87 iron meteorites with high Ge 
concentrations. Chemical group I is defined as those from meteorites with 190-520 
ppm Ge which fall within “main-sequence” fields on Ge vs. Ga and Ge vs. Ni plots. 
Members have similar structures with kamacite bandwidths generally falling in the 
coarse-octahedrite range, and with numerous, often large inchuslons which 
frequently show silicates. Three additional groups of anomalous irons which show a 
relationship to Group I are defined. Group I is perhaps one of the most primitive 
groups of iron meteorites. The present relationship between metal and silicates 
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appears to have formed nonigneously, perhaps as a result of metal-silicate 
fractionation in the solar nebula. — from Author’s abstract 


Wasson, John T.; Baedecker, Philip A. Ga, Ge, In, Ir and Au in lunar, terrestrial and 
meteoritic basalts, in Apollo 11 Lunar Sci. Conf., Houston, Tex., 1970, Proc. — V. 2, 
Chemical and isotope yp New York, and Oxford, England, Pergamon Press 
(Geochim. et Cosmochim. Acta Supp. 1), p. 1741-1750, illus., tables, 1970. 


Results of neutron-activation analyses of Ga, Ge, In, Ir, and Au in 9 Apollo 11 sam- 
ples, 5 basaltic achondrites, and a number of terrestrial basalts and standard rocks 
are presented. The lunar samples were contaminated by In during prior handling. 
The Ge, Ir, and Au concentrations are higher in lunar breccias and fines than in the 
crystalline rocks and are consistent with formation of breccias and fines by addition 
of 1 percent of a Cl chondrite-like substance to material similar to the crystalline 
rocks. Ga is slightly enriched in breccias compared to fines and crystalline rocks. 
Trends established in a suite of Hawaiian basalts indicate that Ga, In, and Ti are 
enriched during crystallization of basaltic magma, and suggest that these elements 
were present in lower concentrations in the parent magma of the lunar basalts. Ge 
remained nearly constant during crystallization of the Hawaiian magma. — DBV 


Waters, A. C. See Griggs, G. B. 05654 


05606 Wawersik, W. R.; Fairhurst, C. A stucy of brittle rock fracture in laboratory 


compression experiments: Internat. Jour. Rock Mechanics and Mining Sci., v. 7, no. 
5, p. 561-575, illus., 1970. 


Laboratory test procedures were developed to control brittle rock failure in uniaxial 
and multiaxial compression experiments using a stiff testing machine. Complete 
stress-strain curves so obtained revealed two distinct classes of post-failure behavior 
in uniaxial compression [stable fracture propagation and unstable or self-sustaining 
failure]. ‘Brittle-ductile’ transitional behavior was established for Tennessee marble 
between zero and 7000 psi confining pressure. Post-failure mechanisms in brittle 
rocks are discussed in detail. — Authors’ abstract 


05200 Weaver, Charles E.; Wampler, J. M. K, Ar, illite burial: Geol. Soc. America Bull., 


v. 81, no. 11, p. 3423-3430, illus., tables, 1970. 


K, Ar, and mineral analyses of montmorillonitic mud samples 4233 feet to 16,450 
feet deep from a well in the Mississippi Delta area show that, with depth, the 
apparent K-Ar ages of the bulk samples decrease 100 m.y.; the > 2 fraction is 
relatively constant in apparent age at approximately 400 m.y.; and the apparent age 
of the < 2p fraction decreases 40 m.y. with depth. With increasing depth and 
temperature, K (0.8 percent) appears to be released from the coarse K-feldspar and 
mica and to become fixed between the montmorillonite layers. Due to the formation 
of chloritic layers, fewer illitic layers are formed than is commonly supposed. K-Ar 
data may be useful in reconstructing the thermal and burial history of shales. — 
Author’s abstract 


Webb, J. B. See Link, T. A. 05185 
Webb, J. B. See Link, T. A. 05291 
Webb, M. S. W. See Smales, A. A. 05779 


05373 Webber, G. R.; Horska, S. J. Mercury and sulphur in two intrusive complexes, 


Rougemont and Lake Dufault, Quebec [with French abs.]: Geol. Assoc. Canada 
Proc., v. 22, p. 11-18, illus., tables 1970. 


Mean mercury and sulfur concentrations, determined in the Lake Dufault 
granodiorite near Noranda, Quebec, and a Monteregian intrusive at Rougemont, 
respectively in parts per billion and percent, in the various rock i were: Lake 
Dufault — western granodiorite (34, .023), eastern granodiorite (57, .105), diorite 
(64, .131); Rougemont — hybrid rocks (38, .199), feldspathic peridotite (28, .267), 
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mafic dikes (36, .354). Mercury tends to show correlation with sulfur, but a zone of 
mercury highs with relatively low sulfur exists at Lake Dufault. Mercury highs in the 
border zone of the Rougemont intrusive are probably due to contamination from 
intruded sedimentary rocks. The mercury/sulfur ratio increases from mafic to 
siliceous rocks. Relatively small change in mercury content with rock type is 
probably explained by its concentration in sulfides — low, in sulfur-rich rocks; high, 
in sulfur-low rocks. — from Authors’ abstract 


Weber, H. W. See Hintenberger, H. 05716 
Webster, R. K. See Smales, A. A. 05779 


05609 Weijden, C. H. van der; Schuiling, R. D.; Das, H. A. Some geochemical 


characteristics of sediments from the North Atlantic Ocean: Marine Geology, v. 9, 
no. 2, p. 81-99, illus., tables, 1970. 


During the NAVADO-III expedition, Eh- and pH-measurements were made in a 
number of North Atlantic deep-sea sediments from different stations. Ten cores with 
marked changes in redox potential were analyzed for Si, Al, Na, K, Cl, Fe, Mn, Co, 
Sc, Cu, and carbonate. A significant correlation was found between Eh and Mn- 
content. Fe, Co, and Sc are correlated with the (illitic) clay content, while no relation 
was found between Cu and any other main constituent. The examined sediments 
chiefly consist of calcium carbonate, quartz, feldspars, and illitic clays. — Authors’ 
summary 


05355 Weimer, R. J. Charles W. Ellis, Jr. (1934-1970), in Dakota and related rocks of the 


Front Range — Guidebook issue: Mtn. Geologist, v. 7, no. 3, p. [101], 1970. 


Weimer, Robert J. Dakota Group (Cretaceous) stratigraphy, southern Front 
Range, South and Middle Parks, Colorado, in Dakota and related rocks of the Front 
Range — Guidebook issue: Mtn. Geologist, v. 7, no. 3, p. 157-184, illus., tables, 
1970. 


From study of 27 surface sections and numerous wells along margins of the Front 
Range, the dominantly sandstone Dakota Group, subdivided by minor shale and 
siltstone lithology into the Lytle and South Piatte Formations, shows uniform west- 
ward thinning. Three genetic units permit correlation of eastern more shaly sections 
to conglomeratic sandstones in South Park: fluvial channel-flood plain unit A 
corresponds to the Lytle Formation; fluvial-estuary-deltaic B, lower South Platte, 
represents encroaching marine and brackish water in central Colorado; unit C, upper 
South Platte, Muddy and J sandstone in subsurface, records delta progradation and 
fluvial channel deposition, the maximum extending into the Denver basin area, 
where a 30-ft oil-saturated upper unit C suggests a fluvial-estuary channel with as 
much as 100 feet of scour. All three genetic units show influence of a N-NE-E 
flowing stream system. — GDC 


Weimer, Robert J. See McGookey, Donaid P. 05368 
Wells, C. J. See Bedinger, M. S. 05481 


05449 Wendell, P. B. Electron microscopy of weathered quartz grain surfaces, 


Pleistocene(?) sediments of York-James Peninsula [abs.]: Virginia Jour. Sci., v. 
21, no. 3, p. 137, 1970. 


05568 Wershaw, R. L. Sources and behavior of mercury in surface waters, in Mercury in 


the environment: U.S. Geol. Survey Prof. Paper 713, p. 29-31, 63-65, tables, 1970. 


Natural surface waters contain tolerably small concentrations of mercury except in 
areas draining mercury deposits. Industria!, agricultural, scientific, and medical uses 
of mercury and mercury compounds introduce additional mercury into surface 
waters. Whatever its source, the concentration of mercury compounds, dissolved or 
suspended, is reduced rapidly by sorption and by complexing reactions with clays, 
plankton, colloidal proteins, humic materials, and other organic and inorganic 
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colloids. These reactions tend to keep the concentration of dissolved mercury at 
levels near the normal background except at points of actual mercury discharge. — 
Author’s abstract 


05413 West, D. W.; Black, J. D. F. Determination of a water table in a soil profile using 


sa 


the platinum oxygen cathode: Soil Sci., v. 110, no. 2, p. 119-123, illus., 1970. 


Measurements are taken at depth intervals through the profile to locate the change in 
soil oxygen flux which occurs when moving the electrode from the unsaturated into 
the saturated soil zone. For most satisfactory results the transition zone should occur 
over a narrow depth interval. Since the purpose of the technique does not require 
measurement of the precise oxygen flux, modification of the usual procedure for 
measuring equilibrium soil oxygen flux is suggested to increase the sensitivity of the 
determinations. — JWH 


05646 Westphal, W. H.; Lange, A. L. Mini-earthquakes — The noise can help map buried 


a See Ua ee 








faults: Eng. and Mining Jour., v. 171, no. 1, p. 86-89, illus., table, 1970. 


In deep-fault mapping, data on the distribution and frequency of occurrence of 
earthquakes, and establishment of techniques for measuring them are needed. High- 
speed computers allow the fast processing of large amounts of field data, and the 
inclusion of many mathematical procedures in interpretation. Where little 
knowledge of the seismicity and probable fault location exists, a single four- 
seismometer array is installed to determine frequency and general location of 
earthquakes. Using this data a network of four seismographs is placed to determine 
the location of focal points within the net. Arrival times at the four seismometers can 
be used to determine apparent velocity and direction of the wave front, and the 
epicenter and focal depth. Determination of the direction of fault motion is more 
involved, but can be calculated by observing whether the earthquake wave is a 
compression or dilation. — ESL 


Wetherill, G. W. See Gopalan, K. 05710 
Wheeler, Walter H. See Randazzo, Anthony F. 05641 


Whisonant, Robert C. Influence of texture upon the response of detrital quartz to 
deformation of sandstones: Jour. Sed. Petrology, v. 40, no. 3, p. 1018-1025, illus., 
1970. 


Petrographic analysis of sandstones of the basal Cambrian Chilhowee Group in 
eastern Tennessee shows an inverse relationship between percentage of matrix 
context vs. over-growing and cementation of quartz grains by secondary silica, 
suturing of grain contacts, and severity of straining of the quartz particles. Suggested 
mechanisms include: (1) restriction of pressure solution of the quartz and the 
reduction of permeability for the movement of silica-bearing solutions by large 
amounts of matrix, (2) the ability of increased quantities of matrix to absorb strain, 
and (3) the tendency for larger grains to act as props during the application of stress 
and to create strain shadows in which smaller particles may undergo less 
deformation. — from Author’s abstract 


Whisonant, Robert C. Paleocurrents in basal Cambrian rocks in eastern Tennessee: 
Geol. Soc. America Bull., v. 81, no. 9, p. 2781-2786, illus., table, 1970. 


Paleocurrent data have been obtained from cross-beds and ripple marks found in the 
Lower Cambrian Chilhowee Group of eastern Tennessee. t ese indicate that the 
major direction of clastic transport during Chilhowee time was toward the-southeast. 
In addition, the ripple-mark data suggest a shoreline oriented northeast-southwest. 
Evidently the Chilhowee currents moved primarily down the regional paleoslope to 
the southeast, perpendicular to the shoreline. Such a transport direction is in 
opposition to the prevailing current motion (predominantly east to west) inferred 
from Precambrian sediments below the Chilhowee and from most of the Paleozoic 
strata above. The reversals in Late Precambrian and Paleozoic current directions 
reflect changing source areas during the evolution of the southern Appalachian 
geosyncline. — Author’s abstract 
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05567 White, D. E.; Hinkle, M. E.; Barnes, Ivan. Mercury contents of natural thermal and 
mineral fluids, in sagg od in the environment: U.S. Geol. Survey Prof. Paper 713, p. 
25-28, 62-63, tables, 1970. 


Dilute thermal springs, such as high-temperature waters of Yellowstone National 
Park associated with extensive Pleistocene volcanism, contain readily detectable 
mercury. Some California thermal waters and fairly saline non-thermal waters, not 
closely associated with volcanism, contain from 1-3 ppb Hg. Sediments associated 
with some of these springs have about 50-5,000 times the mercury content of 
ordinary rocks. The mercury was probably transported by the spring water. Available 
analyses of petroleum and tarry residues from northern California show a content of 
300-500,000 ppb Hg. Petroleum and hydrocarbon gases probably played a role in 
forming some mercury deposits, but the origin and nature of the fluids that formed 
most large deposits are not clear. Ms transport may have been a factor near 
geothermal fields and hot springs. — E 


05201 White, David A.; Roeder, Dietrich H.; Nelson, Thomas H.; Crowell, John C, 


Subduction: Geol. Soc. America Bull., v. 81, no. 11, p. 3431-3432, illus., 1970. 


Subduction, a term introduced by Amstutz (1951) is the abrupt descent of a segment 
of lithosphere. It commonly involves convergence and underthrusting of adjacent 
lithospheric plates, but may involve downfolding within a single plate. A subduction 
zone is an abruptly descending or formerly descended elongate body of lithosphere, 
together with any existing envelope of inter-plate deformation. Use of the term 
subduction is advocated because of its general applicability to plate tectonics past and 
present, its freedom from genetic implications and its independence of possibly 
unwarranted inferences about associated seismic, topographic, or bathymetric 
features. — from Authors’ abstract 


05412 White, E. M. Giant desiccation cracks in central South Dakota soils: Soil Sci., v. 


110, no. 1, p. 71-73, illus., 1970. 


Subsoil desiccation cracks 20 to 30 cm wide occasionally extend upward to the 
surface and form small depressions in central South Dakota. Small prisms separated 
by small cracks are moved closer to one another as the large underlying prism dries 
and contracts. The small cracks are closed and a wide crack is formed at the edge of 
the group of small prisms that rest on the larger prisms. Apparently the giant cracks 
are formed in the lower subsoil by this process. This was observed to be most active 
in old alfalfa fields. — JWH 


White, G. See Kuo, J. T. 05622 


Wiegel, Robert L. Seismic sea waves (tsunamis), in Geologic hazards and public 
ene (R. A. Olson and M. M. Wallace, editors) — [U.S.] Office mnt -¥; 4 

reparedness, Region 7, Conf., San Francisco, Calif., 1969, Proc.: Washington, D.C., 
U.S. Govt. Printing Office, p. 53-74, illus. [1970]. 


The author discusses the effects of tsunami damage on Crescent City, Calif., caused 
by tectonic displacement during the Alaska earthquake of 1964, and ways of 
minimizing such effects in the future. He shows the relationships between Richter 
ee of an earthquake, tsunami magnitude, amount of tectonic displacement 
and amount of area moved, and size of the water wave. Probability of occurrence of 
small tsunamis is found to be higher than that for large ones. He also modeled the 
effect of an underwater or abovewater landslide on a body of water and the type and 
motion of the wave formed. — EH 


Wiesmann, H. See Gast, P. W. 05707 
Wiik, H. B. See Maxwell, J. A. 05724 
Wilcox, Ray E. See Izett,G. A. 05348 


Wilhelms, Don E. Summary of lunar stratigraphy — Telescopic observations: U.S. 
Geol. Survey Prof. Paper 599-F, p. F1-F47, illus., tables, 1970. 
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Geologic mapping of the Moon by telescopic photographs and observations is based 
on the premise that the lunar crust is composed of units that can be defined by 
physical properties and ranked in order of relative age by principles of stratigraphy. 
Units are ranked locally by superposition and transection relations and locally and 
regionally by subordinate criteria such as density of superposed craters and degree of 
topographic freshness. A moonwide stratigraphic column of material units has been 
divided into approximate and tentative time-stratigraphic units, whose type areas are 
near the craters Copernicus, Eratosthenes, and Archimedes. Oldest time- 
stratigraphic unit is the pre-Imbrian (not a formal system), followed by the Imbrian, 
Eratosthenian, and Copernican Systems. These are described. — from Author's 
abstract 
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05506 Williams, Dennis A.; Armstrong, Joseph E. Investigation of a large landslide 


associated with construction of I-15 near Dillon, Montana, in Engineering geology 
and soils engineering symposium, 8th Ann., Pocatello, Idaho, 1970, Proc.: Boise, 
Idaho, Idaho Dept. Highways, p. 91-108, illus., 1970. 


During construction of I-15 south of Dillon, a large landslide was activated. Drilling 
and other investigation yielded information on slide depths, rate of movement, and 
ground water data. Triaxial testing of stiff, fissured, bentonitic clays within the slide 
produced values far too high to account for the failure; from strength values 
calculated from shear analysis of the slide, it was concluded that if seepage could be 
reduced, stability could be increased. Pump tests revealed ground water could be 
controlled and pump dewatering was so effective that the slide was halted. Because 
of recent work regarding residual strengths of fissured clays, in-place shear testing 
values proved correct and are the basis for the permanent corrective toe 
counterbalance currently being designed. Underlying bedrock investigation 
indicated the possibility of a gravity drainage system to replace the pump points. — 
from Authors’ abstract 


Williams, H. See Anderson, F. D. 05468 


05190 Williams, Paul F. A criticism of the use of style in the study of deformed rocks: 


Geol. Soc. America Bull., v. 81, no. 11, p. 3283-3295, illus., 1970. 


Interpretation of the structural geometry and history of complexly deformed areas is 
generally based on the assumption that folds with a common style developed during 
the same phase of deformation. In this paper, an area [in New South Wales, 
Australia] is described where it has been possible to divide folds into two generations 
on the basis of overprinting relationships. The styles and patterns of orientation of 
the two generations overlap considerably. It is concluded, therefore, that style and 
orientation are not very satisfactory criteria for identifying folds of common origins, 
pe their use may lead to misinterpretation of both geometry and history. — Author’s 
abstract 


Williams, Roy E. See Kealy, Dan. 05503 


05595 Willman, H. B.; Lineback, Jerry A. (compilers). Surficial geology of the Chicago 
0. 


05251 


region: Urbana, Ill., Illinois State Geol. Survey, scale 1:250,000, 19 
Wilson, J. D. See Smales, A. A. 05779 


Wilson, Michael D. Upper Cretaceous-Paleocene sg conglomerates of 
southwestern Montana: Am. Assoc. Petroleum Geologists Bull., v. 54, no. 10, p. 
1843-1867, illus., 1970. 


Pebble types and the pattern of sediment deposition in the Late Cretaceous and 
Paleocene Beaverhead and Monida Formations of southwestern Montana permit 
determination of source areas, carrying capacity and slope of streams, and 
depositional environments, which lead to an accurate reconstruction of the 
pa ey a Directional sedimentary structures and variations in boulder size 
and pebble-cobble composition suggest the presence of source areas in the Blacktail- 
Snowcrest uplift and ancestral Beaverhead Range. Uplift of the source areas 
preceded emplacement of Laramide low-angle thrust plates, which probably 
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originated as gravity slides off the ancestral Beaverhead Range. Conglomerates of the 
Beaverhead Formation were deposited as alluvial-fan debris, and sandstone of the 
Monida Formation may represent deposition on the distal parts of alluvial fans or 
possibly on adjacent fan aprons or floodplains. — from Author’s abstract 


05202 Wing, Richard S.; Overbey, William K., Jr.; Deliwig, Louis F. Radar lineament 


analysis, Burning Springs area, West Virginia — An aid in the definition of 
Appalachian Plateau thrusts: Geol. Soc. America Bull., v. 81, no. 11, p. 3437-3444, 
illus., 1970. 


Radar imagery covering an 18-km-wide area in the Appalachian Plateau records the 
topographic expression of well-developed joint patterns on a thrust sheet and a 
contrasting less developed joint pattern off the sheet. The writers believe that the 
sharp, clean, relatively short lineaments of air photos are inferior to the longer, 
generalized, but less precise, radar imagery for joint-pattern analysis. — RGY 


05498 Winter, T. C.; Bidwell, L. E.; Maclay, R. W. Water resources of the Wild Rice 


River watershed, northwestern Minnesota: U.S. Geol. Survey Hydrol. Inv. Atlas HA- 
339, 4 sheets, scale 1:250,000, text, 1970. 


Information is arranged as follows: Sheet 1, climate and water use, physical setting, 
water yield, and summary of water resources; sheet 2, ground water and water 
quality; sheet 3, surface water; and sheet 4, base-flow analysis and water recreation. 
Regional movement of ground water in the glacial drift is westward from rolling 
uplands of the morainal area to the lake plain and the Red River of the North. Water 
for domestic and farm use can usually be obtained with a well less than 150 feet deep 
in all but the western quarter. The area with best potential for large yield wells is the 
outwash and ice-contact sand and gravel in the eastern section. Chemical quality of 
ground water varies widely. — MCM 


Wlotzka, F. See Hintenberger, H. 05716 
Woelfle, R. See Herr, W. 05775 

Wogman, N. A. See Perkins, R. W. 05732 
Wolf, Clarence J. See Levy, Ram L. 05333 


05630 Wolf, Karl H. A collection of scientific sayings and quotations, [Pt.] 1: Earth-Sci. 


Rev., v. 6, no. 4, p. 289-296, 1970. 


During the period of 1966 to the present the writer has given to his undergraduate 
and graduate students a collection of haphazardly arranged aphorisms and other 
quotations on a number of unrelated topics under the heading “Something to think 
about in a spare moment.” The response shown by the students encouraged the 
writer to assemble quotations directly related to the various aspects of science and its 
methods for the present publication. These quotations were collected over a period 
of 18 years, and since they were obtained almost exclusively from English sources, 
the list is by necessity incomplete, and we have to be content with a moderate 
success. — from Author’s introduction 


Woodbury, H. O. See Powell, L.C. 05650 
Woods, R. T. See Fleisher, R. L. 05338 


05749 Wrigley. Robert C.; Quaide, William L. Al-26 and Na-22 in lunar surface materials 


— Implications for depth distribution studies, in Apollo 11 Lunar Sci. Conf., 
Houston, Tex., 1970, Proc. — V. 2, Chemical and isotope analysis: New York, and 
Oxford, England, Pergamon Press (Geochim. et Cosmochim. Acta Supp. | ), p. 1751- 
1755, table, 1970. 


Concentrations of the cosmogenic radionuclides Al-26 and Na-22 in two aliquots of 
lunar surface fine material and fragments of three lunar surface rocks returned by 
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Apollo 11 were measured by nondestructive y-ray spectrometry. The concentrations 
of Al-26, 138+5 and 130+5 dpm/kg in the fines and 75+6, 83+7 and 74+7 
dpm/kg in the rocks are very high compared to expected values based on meteorite 
concentrations; the Na-22:Al-26 ratio is inverted in comparison with meteorites. 
These differences have been interpreted as due to chemical differences and to 
production by solar particle bombardment of a thin surface layer. The combination 
of both effects make future studies of the depth distributions of Al-26 and Na-22 
promising; it may be possible to determine turn-over rates in the regolith with a spec- 
ial 10 cm diameter core of a few centimeters depth. — Authors’ abstract 


Wu, M. J. See Sherif, M. A..05504 

Wulf, George R. See McGookey, Donald P. 05368 
Wyllie, P. J. See Merrill, R. B. 05655 

Wyllie, P. J. See Smith, J. V. 05769 


05489 Yaalon, D. H. Note on high-iron montmorillonites — Discussion of “Significance of 


magnesium and iron montmorillonite formation from basic igneous rocks” [by G. S. 
R. Krishna Murti; K. V. S. Satyanarayana, 1969]: Soil Sci., v. 110, no. 1, p. 74-76, 
illus., 1970. 


Evidently a rather wide range of Fe and Mg substitution in montmorillonite is 
possible. The local environmental conditions with different concentrations of 
dissolved irons and variable length of solute retention appear to be the main 
controlling factors in a weathering environment. The availability of Fe will enhance 
its entry into the clay, and Mg will retard the decomposition of montmorillonite. For 
the original paper, see ibid., v. 107, p. 381-384, 1969; Abs. North American Geology, 
November 1969. — JWH 

Yamanaga, George. See Takasaki, K. J. 05648 

Yaniv, Akiva. See Heymann, Dieter. 05714 

Yaniv, Akiva. See Heymann, Dieter. 05715 

Yen, Teh Fu. See Rho, Joon H. 05765 


York, Derek. See Berger, Glenn W. 05342 


05320 Young, Grant M. Precambrian sedimentation in the Canadian Shield: Science, v. 


170, no. 3963, p. 1239-1240, 1970. 


This is a report on a symposium on Precambrian sedimentation in the Canadian 
shield, held at the University of Western Ontario in London, Ontario on April 14 and 
15, 1970. Twelve authors, including three from the United States, presented nine 
papers, which are annotated here. — DBV 


Young, Maria. See Murphy, Mary E. 05761 


05357 Young, Robert G. Lower Cretaceous of Wyoming and the southern Rockies, in 


Dakota and related rocks of the Front Range — Guidebook issue: Mtn. Geologist, v. 
7,no. 3, p. 105-121, illus., 1970. 


This complex stratigraphic sequence of many different lithologic types was deposited 
in various environments in the early Rocky Mountain geosyncline. The geologic 
history can be divided into four phases: early fluvial — conglomeratic sandstones and 
variegated mudstones of the inland floodplain derived from a _ western 
Mesocordilleran highland; early transgressive — same as above and ineluding tabular 
and lenticular sandstones, carbonaceous shales, coals and thin oyster beds of 
transitional environments, and gray to black calcareous marine shales and siltstones 
deposited in arboreal and austral seas forming a continuous Arctic to Gulf seaway; 
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regressive types deposited while seas retreated with floods of sediment due to 
orogeny to the west and east, and late transgressive sediments deposited duri 
western volcanic activity. In the latter two, facies differ in relative importance 
geographic distribution. — GDC 


05450 Young, W. F., Jr. Earth science education in Virginia and the professional 
geologist [abs.]: Virginia Jour. Sci., v. 21, no. 3, p. 137, 1970. 


Zahringer, J. See Funkhouser, J. G. 05705 
Zahringer, J. See Kirsten, T. 05720 


05194 Zartman, Robert E.; Hurley, Patrick M.; Krueger, Harold W.; Giletti, Bruno J. A 
Permian disturbance of K-Ar radiometric ages in New England, its occurrence and 
cause: Geol. Soc. America Bull., v. 81, no. 11, p. 3359-3373, illus., table, 1970. 


Approximately 200 K-Ar mineral and whole rock ages are used to delineate an area 
of | ermian thermal disturbance in New England that extends from the coast of Long 
Island Sound in southern Connecticut to southwestern Maine in a north-northeast- 
trending belt 60-80 miles wide. Contact metamorphism related to igneous activity, 
alteration associated with major faulting, regional metamorphism, and_ burial 
followed by uplift and erosion were all operative locally in teas: Paloonnie time and 
can account for the reduced K-Ar mineral and whole-rock ages in the belt. — RWK 


05266 Zegarra, E. J. Suggested method for subsurface exploration recording, in Special 
rocedures for testing soil and rock for eugnenrng ee (Sth edition): Am. Soc. 
esting and Materials Spec. Tech. Pub. 479, p. 78-80, 1970. 
This paper describes and lists items for which a record is kept when subsurface 
explorations are made, samples recovered, and observations or tests carried out. It is 
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Young, Robert G. 05357 
Texas 
Quitman Mountains, southern foothills, 
stratigraphy, fauna: Reaser, Donald F. 05379 
Quitman Mountains, southern, stratigraphy: 
Jones, Bill R. 05377 
Quitman Mountains, southern, Yucca Fm., 
Mountain facies: Campbell, Donald H. 05477 
Wyoming 
Laramie basin, Lower, correlation: Cardinal, D. 
F. 05358 
Lower sequence, lithofacies, environment: 
Young, Robert G. 05357 
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Crinoidea 
Ordovician-Silurian 
Ontario-Quebec, Lake Timiskaming region, 
n.spp., correlation: Bolton, Thomas E. 05559 
Crust 
Heat flow 
Oceanic, continental, implications for tectonic, 
geochemical models: Sclater, John G. 05478 
Structure 
Oceanic, Gulf of Mexico, P-traveltimes: Hales, 
A. L. 05325 
Cuba 
Economic geology 
Petroleum, eastern, California trough, 
exploration: Shaposhnikov, K. K. 05639 
Geophysical surveys 
Eastern, gravity, petroleum 
Shaposhnikov, K. K. 05639 
Cystoidea 
Ordovician 
Ontario, Lake Timiskaming region, n.spp., 
correlation: Bolton, Thomas E. 05559 
Deformation 
Experimental studies 
Fracture, brittle rock, compression, laboratory 
procedures: Wawersik, W. R. 05606 
Fracture, brittle, stick-slip motion: Byerlee, J. D. 
05420 
Strength, feather fractures in fault zone, 
Westerly Granite: Friedman, Melvin. 05199 
Strength, shear, sediments, instruments: Kravitz, 
Joseph H. 05632 
Stress, complete state, borehole measuring 
device: Oka, Y. 05604 
Stress, uniaxial, porphyritic tonalite: Perkins, R. 
D. 05605 
Viscosity, anisotropy, measurements on chevron 
folds: Bayly, M. Brian. 05419 
Field studies 
Mechanism, microfolding, evaporites: Kirkland, 
Douglas W. 05189 
Mechanism, quartz grains in _ sandstone, 
Tennessee: Whisonant, Robert C. 05642 
Viscosity, anisotropy, measurements on chevron 
folds: Bayly, M. Brian. 05419 
Theoretical studies 
Plastic flow, sulfides: Gill, J. E. 05649 
Stress, complete state, borehole, equations: Oka, 
Y.05604 
Devonian 
Alberta 
Saskatchewan River Crossing, Southesk Fm. and 
Cairn biostrome: Dolphin, Dale R. 05292 
Maryland 
Allegany County, Greenland Gap Group: 
Dennison, John M. 05617 
Nevada 
Central, Brachiopoda, Lower, zonation, n.spp.: 
Johnson, J.G. 05575 
Ontario 
Moose River basin, Jaab Lake well core, 
pelynology, correlation: McGregor, D. C. 


exploration: 


Quebec 
Gaspé Peninsula, stratigraphy, correlation: 
Lespérance, Pierre J. 05178 
Virginia 
Highland County, Greenland Gap Group: 
Dennison, John M. 05617 
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Devonian — Continued 
West Virginia 
Northeastern, Greenland Gap Group: Dennison, 
John M. 05617 
Wyoming 
Beartooth Butte, pteridophytes, nomenclature, 
Lower: Hueber, Francis M. 05624 
Yukon 
Northern, Michelle Fm., invertebrate fauna, 
correlation: Ludvigsen, Rolf. 05375 


Brines 
Petroleum-associated, geochemistry, Louisiana: 
Collins, A. Gene. 05386 
Clay minerals 
K-Ar age changes with = Mississippi Delta: 
Weaver, Charles E. 052! 
Oolitic grainstone 
Compaction, tool in timing of events: Coogan, 
Alan H. 05640 
Sediments 
Early, Gulf of Mexico, northern slope: Perry, 
Douglas. 05656 
Dikes 
Newfoundland 
Moreton’s Harbour area: Gibbons, R. V. 05294 


Interior 
Experimental studies, olivine, P-, S-wave velocit- 
ies: Chung, D. H. 05319 
Earth tides 
Ancient 
Stromatolite growth relief as evidence, 
discounted: Walter, M. R. 05260 
Anomalies 
United States, relation to regional geologic 
structure: Kuo, J. T. 05622 
United States, relation to regional geologic 
structure: Rigassi, Danilo A. 05621 
Earthquakes 
Alaska 
1964, Good Friday, tsunami generation: Hwang, 
Li-San. 05635 
1964, tsunami propagation: Wiegel, Robert L. 
05531 


Arizona 
Lake Mead area, relation to reservoir loading: 
Carder, Dean S. 05234 
California 
1925, Santa Barbara, Sheffield Dam failure, 
analysis: Seed, H. Bolton. 05515 
San Francisco Bay area, damage expectancy, 
— application: Friedman, Don G. 


Colorado 
Denver area, relation to fluid injection, 
statistical analysis: Bardwell, George E. 05312 
Denver area, relation to waste disposal, Rocky 
Mtn. Arsenal: Evans, David M. 05233 
Detection 
Data _ collection, dissemination, Natl. 
Earthquake Inf. Center: Lander, J. F. 05536 
Effects 
Damage expectancy, insurance risk, computer 
application: Friedman, Don G. 05588 
Damage, reduction, building design and 
materials: Degenkolb, H. J. 05535 
Hazard reduction, role of Federal Govt.: 
Steinhart, John S. 05537 
Seismic motions, geologic formations, effect, 
a analysis: Frazier, Gerald A. 
05521 


INDEX 


Earthquakes — Continued 
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Effects —Continued 
Sheared _ stalagmites, rehistoric shock 
detection: Lange, Arthur L. 05212 
Elastic waves 
Rayleigh waves, differentiation from explosive 
source: vonSeggern, David. 05222 
Genesis 
Human activities as trigger: Adams, William 
Mansfield. 05230 
Reservoir loading as trigger: Carder, Dean S. 
34 


Illinois 
Ancient, Illinois basin, Pennsylvanian, disturbed 
coals: Damberger, Heinz H. 05554 
Interpretation 
Deep-fault mapping, microearthquake 
monitoring: Westphal, W. H. 05646 
Nevada 
Lake Mead area, relation to reservoir loading: 
Carder, Dean S. 05234 
Prediction 
Popular reaction, communication problems: 
Perlman, David. 05581 
Status of research, recommendations: Pakiser, 
Louis C., Jr. 05540 
United States 
Western, major urban areas, susceptibility: 
Gates, George O. 05590 
Virginia 
1969, November 20, December | 1, seismic stud- 
ies: Hopper, Margaret. 05438 
Seismicity: Bollinger, G. A. 05422 


Echinodermata 


Hemicystites hawkesi, ee 
Silurian, Ontario, Lake Timiskaming region, 
Wabi Fm.: Bolton, Thomas E. 05559 


Echinoidea 


Cretaceous 
Mexico, Puebla, Zapotitlan and San Juan Raya 
Fms.: Buitrén, Blanca Estela. 05336 
Heteraster, n.spp. 
Cretaceous, Lower, Mexico, Puebla: Buitrén, 
Blanca Estela. 05336 


Ecology 


Kentucky 
Terrestrial, Beaver Creek basin, effect of strip 
mining: Collier, C. R. 05456 


Education 


Earth science 
Mathematics and science center, role: Batten, R. 
Wesley. 05485 
Public schools, professional geologists, role: 
Young, W. F., Jr. 05450 
General 
Hazards, earthquake, associated effects, 
naar problems: Perlman, David. 
0558i 


Scientific quotations for thought: Wolf, Karl H. 
05630 


Geology 

Community college: Funkhouser, John W. 
5429 

Programs, Mea colleges and universities: 
Goodwin, B. K. 05434 


Elastic properties 


Olivine 
P-, S-wave velocities, Fe:Mg ratio effect: Chung, 
D. H. 05319 


Electrical methods 


Resistivity 
Subsurface testing, technique: VanZelst, T. W. 
05264 












Electrical surveys 
Colorado 
Rocky Mountains, central, tunnel site, 
resistivity: Johnson, Robert B. 05502 
microscopy 
Applications 
Sediment age, quartz grain surfaces, Virginia, 
York-James Peninsula: Wendell, P. B. 05449 
Engineering geology 
Clays 
Consolidation, secondary, factors influencing: 
Schmidt, Norbert 0. 05514 
Mineral structure, X-ray diffraction analysis, 
relation to properties: Moore, C. A. 05275 
Surface area, estimating by glyco! adsorption: 
Am. Soc. Testing and Materials. 05274 
Dams 
Earth, failure during earthquake, California, 
Sheffield Dam: Seed, H. Bolton. 05515 
Earthquakes 
Hazards, California, San Francisco Bay area: 
Steinbrugge, Karl V. 05534 
Hazards, reduction, role of Federal Govt.: 
Steinhart, John S. 05537 
Human activities as trigger, collected papers: 
Adams, William Mansfield. 05230 
Potential damage, urban areas, U.S., western: 
Gates, George O. 05590 
Seismic motions, geologic formations, effect, 
mathematical analysis: Frazier, Gerald A. 
05521 
Experimental studies 
Cratering, Montana, Ft. Peck, Project Pre- 
Gondola: Cress, J. P. 05467 
Foundations 
Dam, tunnel, powerhouse, Alaska, Baranof 
Island: Callahan, James E. 05462 


Muskeg, descriptive system, Canada: 
MacFarlane, I. C. 05280 
Sand, liquefaction during earthquakes, 


densification, California: Miller, Eugene A. 
05512 


Subsurface structure, testing, electrical 
resistivity: VanZelst, T. W.05264 
General 


Symposium, Idaho Department of Highways, 8th 
annual: Idaho Department of Highways. 
0550 

Geologic hazards 

Conference, 1969, papers, U.S., western: Olson, 
Robert A. 05591 

Earthquake damage, California, minimization, 
role of engineers: Degenkolb, H. J. 05535 

Oil leaks, natural, causes, California, Santa 
Barbara Channel: Curry, Robert R. 05589 

Reduction program, California Div. Mines and 
Geology: Oakeshott, Gordon B. 05582 

Reduction, role of Federal Govt.: Steinhart, 
John S. 05537 

Volcanic eruptions, potential effects, U.S., 
Cascade Range: Crandell, Dwight R. 05530 

Highways 
Program, Virginia, need for geologists: Dvorak, 
W.E., Jr. 05427 
Hydrocarbon storage 
Salt solution cavities: Jacoby, Charles H. 05652 
Land subsidence 
Causes, man-induced, remedies, U.S., western: 
Poland, Joseph F. 05532 
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Engineering geology — Continued 
Land use 
Earthquake hazards, planning, California, San 
Francisco Bay area: Steinbrugge, Karl V. 
05534 
Urban environment, Virginia, Roanoke area, 
Gainsboro Community: Dumper, T. A. 05428 
Urban planning, physical factors, analysis, 
methodology: Hackett, James E. 05435 
Urban planning, Virginia, Williamsburg area, 
Green Cove basin: Maloney, J. F. 0544 
Landslides 
Ancient, slip-surface geometry, stabilization 
measures: Stout, Martin L. 05384 
Bedrock, overburden, California, southern: 
Leighton, F. Beach. 05533 
Geotechnical investigation, Quebec, Desbiens 
area: Chagnon, Jean-Y. 05296 
Prevention, city programs, California, Los 
Angeles: Jahns, Richard H. 05539 
Shale interbeds in Columbia River Basalt, 
mney relocation: Anderson, Roy A., Jr. 
1 


Stabilization, Idaho, Orofino area: Jones, Walter 
V. 05508 


Stabilization, Montana, Dillon area: Williams, 
Dennis A. 05506 
Tsunami propagation: Wiegel, Robert L. 05531 
Materials, properties 
Clays, shear strength, Washington, Seattle: 
Sherif, M. A. 05504 
Sand, Ottawa, shear tests: Singh, Awtar. 05510 
Sand, strength, triaxial tests, evaluation: Bell, 
James M. 05516 
Sand-size particles, air permeability: Elgabaly, 
M. M. 05492 
Sediments, shear strength, instruments: Kravitz, 
Joseph H. 05632 
Nuclear explosions 
Ground effects, predictions, results: Carder, 
Dean S. 05232 
Pollution 
Mercury, aquatic and human environment: 
Greeson, Phillip E. 05569 
Mercury, environmental contamination, 
detection, prevention: Knapp, Carol E. 05573 
Natural oil seeps, California, Santa Barbara: 
Allen, Alan A. 05618 
Petroleum seepage, detection, Gulf of Mexico: 
Frank. DJ 05181 
Petroleum spills, causes, California, Santa 
Barbara Channel: Curry, Robert R. 05589 
Surface water, mercury, natural and industrial: 
Wershaw, R. L. 05568 
Practice 
Reconnaissance surveys, construction sites: 
Johnson, A. I. 05315 
Reconnaissance surveys, photointerpretation: 
Franklin, A. G. 05265 
Reservoirs 
Bank storage, model study, Montana-British 
Columbia: Coffin, Donald L. 05452 
Rock mechanics 
Compressive strength measurement, triaxial, 
cores: Heck, W. J. 05285 
Relation to soil mechanics: Deere, Don U. 


Shear strength, direct, determination, cores: 
Kenty, J. D. 05286 

Shear strength, in situ test: Dodds, R. K. 05287 

Stress in rock mass, borehole determination: 
Oka, Y. 05604 
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Shorelines ; ; 
Tsunami damage, protective construction, 
Hawaii: Adams, William Mansfield. 05235 

Slope stability 
Analysis, soil parameters, yee solution: 
Sanderson, Robert L., Jr. 0550 
Embankments, tailings ponds, prediction, 
mathematical models: Kealy, Dan. 05503 
Open-pit mines, case studies, Canada: Brawner, 
C. 0.05517 
Problems, theoretical attack: Hubbell, S. W. 
05495 
Soils 
Channel erosion, cohesive boundaries: 
Krishnamurthy, M. 05241 
Classification, pedological, application: 
Michigan Dept. State Highways. 05278 
Classification systems: Liu, Thomas K. 05281 
Cohesive, shearing resistance, ultimate, test 
method: Housel, W. S. 05272 
Contamination, and mine waters, Kentucky: 
Blevins, R. L. 05418 
Deformation, analysis, photoelastic coatings: 
Aughenbaugh, N. B. 05509 
Density, testing, Washington densometer: 
Humphres, H. W. 05282 
Desiccation cracks, genesis, South Dakota: 
White, E. M. 05412 
Expansion and uplift pressure, one-dimensional, 
tests, apparatus: Holtz, W.G. 05271 
Fabric analysis, techniques: Moore, C. A. 05276 
Granular, shearing resistance, ultimate, test 
method: Housel, W. S. 05273 
Identification methods: Burmister, D. M. 05277 
Internal friction and cohesion values, tests, triax- 
ial loading: Holtz, W. G. 05321 
Load test, screw-plate: Schmertmann, J. H. 
05267 
Mechanics, relation to rock mechanics: Deere, 
Don U. 05520 
Moisture content, determination, rapid, 
embankment construction: Smith, P. C. 05283 
Physical properties, determination, in situ test, 
vibratory techniques: Bernhard, R. K. 05284 
Physical properties, grain-size analysis, 
elutriation: Mills, W. H., Jr. 05268 
Physical properties, infiltration rate, 
infiltrometer: Johnson, A. 1. 05270 
Physical properties, permeability, pepprtien 
rate, test method: Housel, W. S. 0526' 

Physical properties, permeability, test amie 
undisturbed specimens: Holtz, W. G. 05316 
Properties, shear tests, California, Pacific 

Palisades: Singh, Awtar. 05510 
Strain measurement, new instrumentation: Selig, 
E. T. 05334 
Yield strength prediction, quartz type: Koerner, 
Robert M. 05511 
Tunnels 
Mountainous terrain, seismic refraction and 
resistivity studies: Johnson, Robert B. 05502 
Waste disposal 
Colorado, Rocky Mountain Arsenal, 
earthquakes, statistical analysis: Bardwell, 
George E. 05312 
Colorado, Rocky Mountain Arsenal, relation to 
earthquakes: Evans, David M. 05233 
Seepage wells, Idaho, PBF site, Natl. Reactor 
Testing Station: Niccum, Marvin R. 05587 
Subsurface, deep well, site selection, drilling, 
testing: Turner, W. J. 05466 


INDEX 





Erosion 
Beaches 
Storm effects, Hurricane Celia, Texas: 
McGowen, J. H. 05472 


Materials 
Soils, cohesive, erodibility: Krishnamurthy, M. 
05241 
Till, frost weathering effect, Wisconsin: 
Harrison, Samuel S. 05197 
Streams 


Alluvial valleys, river migration, flood plain 
formation: Carey, Walter C. 05242 
Estuaries 
Sedimentation 
Sand waves, Chesapeake Bay: Ludwick, John C. 
05470 


Europium 
Geochemistry 
Redox potential, lavas, lunar samples, 
achondrites: Philpotts, John A. 05396 
Evaporites 
Exploration 
Well logging, techniques: Miller, Marshall S. 
05255 


Nova Scotia 
Northern, Mississippian, distribution and 
diapirs: Bidgood, D. E. T. 05661 
Explosion 
Effects 
Chemical explosions, deformation near 
explosion, body wave data: Adams, William 
Mansfield. 05231 
Products 
Cratering, chemical, Project Pre-Gondola Ill: 
Cress, J. P. 05467 
Seismic effects 
Rayleigh-wave spectra, separation from 
earthquake source: vonSeggern, David. 05222 
Faults 
Detection 
Mini-earthquake monitoring, mapping of buried: 
Westphal, W. H. 05646 
Experimental studies 
Geometric analysis, Canadian Rocky Mts., 
foothills: Dahlstrom, Clinton D. A. 05293 
Strainmeter measurements, Utah, Wasatch: 
Cook, Kenneth L. 05538 
Westerly Granite, feather fractures, fault zone, 
sense of movement: Friedman, Melvin. 05199 
Grabens 
North Carolina, Wadesboro basin: Randazzo, 
Anthony F. 05641 
Hinge 
Americas plate thrust under Caribbean plate: 
Bracey, Dewey R. 05645 
Mechanism 
Stick-slip motion during frictional sliding: 
Byerlee, J. D.05420 
Normal 
Texas, Quitman Mountains, northern, intrusion 
control: Gieger, Ronald M. 05381 
Overthrust 
Delimiting by radar imagery, West Virginia: 
Wing, Richard S. 05202 
Virginia, Christiansburg area, Pulaski and Max 
Meadows sheets, erratics: Glass, F. R., Jr. 
05432 
Virginia, Pine Mountain, Cumberland block, 
stratigraphic horizons: Miller, R. L. 05484 





Faults — Continued 
Strike-slip 
California, San Andreas system, two-stage 
movement: Suppe, John. 05188 
Transform 
Americas plate thrust under Caribbean plate: 
Bracey, Dewey R. 05645 


a 
Sedimentary petrology 
Atlantic continental margin, sediments, 
mineralogy, provenance: Hathaway, John C. 
Fluid inclusions 
Lead-zinc deposits 
Mississippi Valley type, brine, cf. sabkha 
sediment brines: Bush, P. R. 05394 
Folds 
En echelon 
Illinois, La Salle anticlinal belt: Clegg, Kenneth 
E. 05553 
Geometry 


Analysis, Canadian Rocky Mts., foothills: 
Dahlstrom, Clinton D. A. 05293 
Chevron folds, determination from viscosity 
ratios: Bayly, M. Brian. 05419 
Wyoming, Cordilleran overthrust belt: Crosby, 
. 05205 


Wyoming, Cordilleran overthrust belt: Tooker, 
E. W. 05330 
Isoclinal 
New Brunswick, Siegas area: Hamilton-Smith, T. 
$393 
Mechanism 
Microfolding, evaporites: Kirkland, Douglas W. 
05189 
Superposed 
Criteria, style, orientation pattern not 
satisfactory: Williams, Paul F. 05190 
Foraminifera 
Quaternary 
Fauna, Cascadia Channel sediments, off Oregon, 
Washington: Griggs, G. B. 05654 


Tertiary 
Dasytené, Choptank Fm., Miocene, 
or... biostratigraphy: | Gernant, 
obert E. 0. 


Fractures 
Experimental studies 
Feather fractures, fault zone, Westerly Granite, 
sense of m :Fr , Melvin. 05199 
Joints 
Relation to overthrust plates, radar 7 
— West Virginia: Wing, Richa 
202 





Virginia, Richmond area, Petersburg Granite: 
Campana, M. E. 05423 
Gas, natural 
California 
Santa Barbara Channel, Ventura basin, 
occurrence: Scott, R. W. 05249 
Colorado 
Front Range, North Park basin, penetration 
charts: Taylor, R. K. 05360 
South Park basin, exploration, Cretaceous 
reservoirs: Clement, James H. 05363 
Kentucky 
Glen Dean quadrangle, occurrence, fields: 
Goudarzi, Gus H. 05398 
Oklahoma 
Western, Anadarko basin, 
Kornfeld, Joseph A. 05169 


exploration: 
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Gas, natural — Continued 
Pennsylvania 
a epomnere occurrence: Roen, 
John B. 05399 
Saskatchewan 
Cretaceous trend, new discovery: Kornfeld, 
Joseph A. 05168 
Texas 
Panhandle, Anadarko basin, 
Kornfeld, Joseph A. 05169 
Wyoming 
Front Range, Laramie basin, penetration charts: 
Taylor, R. K. 05360 
a 


exploration: 


Tentaculites 
Devonian, Yukon, Michelle Fm., 
biostratigraphy: Ludvigsen, Rolf. 05375 
Tertiary 


saationd, gee Fm., Miocene, 
aleoecolog aes Gernant, 
obert E. 083 
General 
Education 


Earth science, mathematics and science center, 
role: Batten, R. Wesley. 05485 
Historical literature 
Continents and islands genesis, Raspe’s 1763 
text, translation: Raspe, Rudolf Erich. 05599 
Philosophy 
Scientific quotations for thought: Wolf, Karl H. 
05630 


Selected prose of John Wesley Powell: Powell, 

John Wesley. 05594 
Practice 

Am. Inst. Mining, Metall., Petroleum Engineers, 
geologists, role: Michell, Wilson D. 05441 

California Division of Mines and Geology, 
Geological Hazards Program: Oakeshott, 
Gordon B. 05582 

Communication problems, geologic hazards: 
Perlman, David. 05581 

Geologist and engineer, roles in earthquake 
damage reduction: Degenkolb, H. J. 05535 

New Mexico State Highway Commission, role of 
geologists: James, Harold L. 05513 

Profession, growth and history: Honkala, A. U. 
05437 


Professional geologists, role in earth science, 
public schools: Young, W. F., Jr. 05450 
Geochemical surveys 
Alaska 
Yakutat-Mount Saint Elias quadrangles, metals: 
MacKevett, E. M., Jr. 0 5586 
Geochemistry 
Exchange capacity 
Application to bottom sediment 
characterization: Toth, Stephen J. 05574 
Montmorillonite, Fe, Mg: Yaalon, D. H. 05489 
Soils, chloride movement: Thomas, G. W. 05483 
Vermiculite, montmorillonite, illite: Barshad, 
Isaac. 05411 
Mercury 
Behavior in water: Hem, John D. 05566 
Rocks, air, water, analyses: U.S. Geological 
Survey. 05623 
Rocks, air, water, analyses, literature summary: 
Fleischer, Michael. 05563 
Processes 
Bonding, ee acids, life 
origin: Hodgson, Gordon W. 05602 
Oxidation-reduction, Fe in mica structures: 
Ismail, F. T. 05417 
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Geochemistry — Continued 
Processes — Continued 
Sulfate ion association in sea water, P-T effect: 
Kester, Dana R. 05600 
Geologic exploration 
Methods 
Magnetotelluric, variation anomalies, 
conductive structure strike: Porath, H. 05340 


Geologic 
Methods 
Trace aluminum in quartz: Dennen, William H. 
5629 


Geological exploration 
Applications 
Engineering geology, reconnaissance for 
construction sites: Johnson, A. I. 05315 
Methods 
Borehole surveying, down-hole 
Lundgren, Raymond. 05329 
Mini-earthquake rr ee fault mapping: 
ben amy W. H. 0564 


camera: 


mes tm ace, recording roel Zegarra, E. J. 05266 
ere me 
Muskeg, general description, Canada: 
MacFarlane, I. C. 05280 
Fluvial features 


Bed topography, effect on flow in meanders: 
Desaulniers, G. 05244 

Bolson integration, Rio seante capture, Texas: 
Strain, William S. 05380 

Channels, alluvial, relation between variables: 
Maddock, Thomas, Jr. 05238 

Channels, open, dunes and antidunes, genesis: 
Fihrboter, Alfred. 05245 

Drainage patterns, Connecticut, 
quadrangle: Randall, Allan D. 05397 

Erosion, bed removal rate, sediment pick-up: 
LeFeuvre, Albert R. 05236 

Flood o accretion forms: Carey, Walter C. 
05242 


” aa 


Transport, fine sand, _ initial 
Gourlay, Michael R. 05240 

Transport, Idaho-Washington, Palouse River 
basin: Boucher, P. R. 05451 

Transport, sampling, two-dimensional slots: 
Poreh, Michael. 05237 

Transport, sediment yield, By] mining effect, 
Kentucky: Collier, ER 

Transport, na mpl dvi alluvial 
channel: Grigg, Neil S. 05239 

Frost action 


entrainment: 


Till, weathering, Wisconsin, east-central: 
Harrison, Samuel S. 05197 
Glacial features 


Glacial history, New York, upper Wallkill 
Valley: Connally, G. Gordon. 05191 
Glacierization, past, —, Canada, Baffin 
Island: Andrews, J. T. 05217 
Mapping deposits, magnetic survey as tool: 
Onesti, Lawrence J. 08324 
Moated ice mounds, genesis, 
Territories: Ferguson, Laing. 05638 
Moraines, Alberta, Banff Natl. Park, Peyto 
Glacier: Henoch, W. E. S. 05597 
Wisconsin glacial advances, Ohio, Eaton area: 
Thomas, J. B. 05323 
Landform description 
Texas, Padre Island: Hunter, Ralph E. 05254 
Marine features 
Sand waves, transport, Chesapeake Bay, 
entrance: Ludwick, John C. 05470 
Transport, silt, Bering to Chukchi Seas: 
McManus, Dean A. 05664 
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Geomorphology — Continued 
Mass movements 
Landslides, geotechnical investigation, Quebec: 
Chagnon, Jean-Y. 05296 


Landslides, gravity-induced, bedrock, 
overburden: Leighton, F. Beach. 05533 
Periglacial features 
Ice-wedge pseudomorph, 
Colhoun, Eric A. 05221 
Shore features 
Storm effects, Hurricane 
McGowen, J. H. 05472 
hysical methods 


early description: 


Celia, Texas: 


Interpretation 
Interpolation of randomly spaced data, error, 
statistical study: Naidu, Prabhakar S. 05580 


Geochemistry 
Jasper County, Gladesville norite, geochemical 
prospecting: Carpenter, Robert H. 05257 
Geophysical surveys 
Jasper County, Gladesville Norite, magnetic, 
gravity: Carpenter, Robert H. 05257 
Maps, gravity 
Jasper County, southern: Carpenter, Robert H. 
05257 
Maps, magnetic 
Jasper County, Gladesville Norite: Carpenter, 
obert H. 05257 
Geosynclines 
Cordilleran 
Sedimentation, flysch: Danner, W. R. 05301 
Tectonics, radial movements in western 
Wyoming salient: Crosby, G. W. 05205 
Tectonics, radial movements in western 
Wyoming salient: Tooker, E. W. 05330 
Franklinian 
Sedimentation, Northwest Territories, Ellesmere 
Island, flysch: Trettin, H. P. 05300 
Ouachita 
Sedimentation, flysch, Cambrian-Mississippian, 
Texas: McBride, Earle F. 05303 
Sedimentation, Oklahoma, Mississippian- 
Pennsylvanian flysch: Cline, L. M. 05304 
Sedimentation 
Flysch _sedimentology, North 
symposium: Lajoie, J. 05298 
Glaciers 
Alaska 
Muldrow Glacier, recovery from 1956 surge: 
Harrison, A. E. 05220 


America, 


Alberta 
Banff National Park, Peyto Glacier: Henoch, W. 
E. §. 05597 
Greenland 
Ice sheet, margin morphology, Thule area: 
Hooke, Roger LeB. 05215 


Northwest Territories 
Devon Island ice cap, mass balance 1961-66: 
Koerner, R. M. 05216 
General, Baffin Island, Home and Okoa Bays 
areas, extent: Andrews, J. T. 05217 
Washington 
Coleman Glacier, Mount Baker, tongue, 
thickness variations: Harrison, A. E. 052 1s 
Yukon 
Fox Glacier, thickness, gravity data: Crossley, 
David J. 05218 
Graptolithina 
Nomenclature 
Ordovician, Trigonograptus Nicholson, invalid: 
Jackson, Dennis Edward. 05653 
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Graptolithina — Continued 
Tristichograptus ensiformis (Hall), n.gen. 
Ordovician, Quebec, for Graptolithis (Retio- 
lites): Jackson, Dennis Edward. 05653 


Gravity surveys 
Cuba 


Eastern, 
Shaposhnikov, K. K. 05639 


anomalies, petroleum exploration: 


Georgia 
Jasper County, southern: Carpenter, Robert H. 
05257 


Yukon 
Fox Glacier, thickness: Crossley, David J. 05218 
Great Lakes region 
Geochemistry 
Lake Michigan, southern, sediments, P: 
Schleicher, John A. 05339 
Greenland 
Economic geology 
Chromite, Fiskenaesset deposits, occurrence: 
Ghisler, M. 05209 
Glacial geology 
Thule area, ice-sheet margin, morphology: 
Hooke, Roger LeB. 05215 
Ground water 
Arkansas 


Movement, Arkansas River valley, aquifer, dam 
effects: Bedinger, M. S. 05481 


Georgia 
Resources, contamination: McDermott, James 
H. 05528 
Haw ii 
Occurrence, quality, Maui, northeastern: 
Takasaki, K. J. 05648 
Idaho 


Sources, Bear Lake area, sulfur-isotope study: 
Kaliser, B. N. 05505 
Kentucky 
Movement, occurrence, strip-mining effects, 
Beaver Creek basin: Hopkins, H. T. 05460 
Louisiana 
Basic data, public water supplies: Dial, Don C. 
05596 


Minnesota 
Resources, quality, Wild Rice River watershed: 
Winter, T. C. 05498 
New York 
Resources, quality, —— Upper Hudson 
basins: Giese, G. L. 0549 
North Carolina 
Resources, Dismal Swamp area: Ramsey, Elmer 
W. 05494 
North Dakota 
Resources, quality, Nelson County: Downey, Joe 
S. 05499 
Nova Scotia 
Model studies, rel noe area, alluvial aquifer, 
evaluation: McFall, Robert L. 05247 
Oklahoma 
Movement, Arkansas-Verdigris River valleys: 
Bedinger, M. S. 05481 
South Carolina 
Movement, Hilton Head Island, reversal, C-14 
data: Back, William. 05327 
Utah 
Sources, Bear Lake area, sulfur-isotope study: 
Kaliser, B. N. 05505 
Virginia 
Movement, southeastern, fault control: Rogers, 
W.S. 05446 
Resources, development program: Ramsey, E. 
W. 05445 
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Ground water — Continued 
Virginia — Continued 
Resources, Dismal Swamp area: Ramsey, Elmer 
W. 05494 
West Virginia 
Salt-water intrusion, Pocatalico River basin: 
Bain, George L. 05500 
Wisconsin 
Resources, Rock-Fox River basin, field trip: 
Holt, C. L. R., Jr. 05628 


Maps, geologic 
Chuacts Group, western: Kesler, Stephen E. 
05192 
Petrology 
Chuacus Group, western: Kesler, Stephen E. 
05192 


Gulf Coastal Plain 
Absolute age 
Mississippi Delta, clay minerals, K-Ar change 
with depth: Weaver, Charles E. 05200 
Economic geology 
Petroleum, future provinces, 
western: Powell, L.C. 05650 
Gulf of California 
Structural geology 
Cae. San Andreas fault system: Suppe, John. 
188 
Gulf of Mexico 
Engineering geolog 
Pollution, petroleum seepage, detection: Frank, 
D. J.05181 
Geochemistry 
Sea water, ethane, methane, 
concentrations: Frank, D. J.05181 
Geophysical surveys 
Crust-mantle structure, 
Hales, A. L. 05325 
Sedimentary petrology 
Northern slope, sediments, diagenesis, interstit- 
ial fluids: Perry, Douglas. 05656 


Gymi 
frees seme 
Pennsylvanian, Mexico, Puebla, Matzitzi Fm.: 
Silva Pineda, Alicia. 05335 


Pleistocene, 


propane 


seismic refraction: 


Hawaii 

Engineering geology 
Tsunamis, isk calculation, _ protective 
construction: Adams, William Mansfield. 
05235 

Hydrogeology 


Maui, northeastern, ground-water occurrence, 
quality: Takasaki, K. J. 05648 
Structural geology 
Hawaiian Deep and Arch, genesis, lithosphere 
flexure: Walcott, R. I. 05482 
Heat flow 
Crust 
Oceanic, continental, implications for tectonic, 
geochemical models: Sclater, John G. 05478 
Interpretation 
Midocean ridges, cf. rift oe petrogenic 
model: Murray, C. G. 0534 
Hydrogen 
Isotopes 
D:H ratio, igneous minerals, mantle or crust: 
Sheppard, Simon M. F. 05395 


y 
Automatic data processing 
Ground-water simulation techniques, trends: 
Prickett, Thomas A. 05529 
Mapping, plotter applications, 
engineers: Evans, Gomer E. 0552 
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— Continued 


Hy: . 
Automatic data processing — Continued ‘ 


Stream-aquifer management problems, 
simulation model: Bredehoeft, John D. 05525 
Experimental studies 
Soil profile, water table determination: West, D. 
W. 05413 
Geochemistry 
Hydrologic environment, strip-mining effect, 
Kentucky: Musser, J. J. 05461 
Mercury, environmental contamination, 
detection: Knapp, Carol E. 05573 
Ground-water contamination 
Rural areas: McDermott, James H. 05528 
Ground-water movement 
Mathematical models, flow through tailings- 
pond embankments: Kealy, Dan. 05503 
Texas soils, effect of electrolyte composition: 
Naghshineh-Pour, B. 05414 
Total movement cf. chloride: Thomas, G. W. 
05483 
Unconfined aquifer to surface reservoir, water- 
table change: Higgins, David T. 05246 
Mathematical models 
Ground-water simulation, applications to 
hydrologic response modeling: Freeze, R. 
Allan. 05526 
Reservoir bank storage, Montana-British 
Columbia, Kootenai River: Coffin, Donald L. 
05452 
Semiconfined aquifers, volumetric relationships: 
Figueroa Vega, German Efrain. 05651 
Resource development 
Strip mining effect on hydrologic environment: 
Collier, C. R. 05456 
Subsurface supply, procedure: Peters, Robert R. 
05442 


Idaho 


Engineering geology 
Landslides, Orofino area, stabilization: Jones, 
Walter V. 05508 
Waste disposal, PBF site, Natl. Reactor Testing 
Station, seepage wells: Niccum, Marvin R. 
05587 
General 
Department of Highways, engineering geology 
symposium, 8th: Idaho Department of 
ighways. 05501 
Geochemistry 
Bear Lake area, water sources, sulfur-isotope 
study: Kaliser, B. N. 05505 
Geomorphology 
Palouse River basin, sediment transport, 1961- 
65: Boucher, P. R. 05451 
Hydrogeology 
Bear Lake area, water sources, sulfur-isotope 
study: Kaliser, B. N. 05505 
Stratigraphy 
Quaternary, Snake River Basalts and soils, Natl. 
a Testing Station: Niccum, Marvin R. 


Igneous rocks 


Alkalic 
Geochemistry, D:H, O-18:0-16 ratios in 
owe aera Sheppard, Simon M. F. 05395 
Basalt 


Absolute age, Ar-Ar method, precision: Berger, 
Glenn W. 05342 

Experimental study, heating by infrared laser: 
Blander, Milton. 05691 

Geochemistry, deep ocean, exchange with sea 

water: Hart, Roger. 05344 


INDEX 


Igneous rocks — Continued 
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Basalt — Continued 
Geochemistry, Ga, In, Ti enrichment, cf. lunar 
basalt: Wasson, John T. 05748 
Geochemistry, minor elements, cf. Moon sam- 
ples: Tera, F. 05742 
Magnetic properties, minerals, oxidation effect 
on magnetic anomalies: Irving, E. 05288 
Physical properties, Idaho, Snake River Basalts, 
waste disposal: Niccum, Marvin R. 05587 
Composition 
Quebec, Lake Dufault granodiorite, Rougemont 
intrusion, Hg, S: Webber, G. R. 05373 
Feldspathoidal 
Distribution in time and space: Bass, Manuel N. 
05204 


Distribution in time and space: Barker, Daniel S. 
05206 


General 
General description, New Jersey, Franklin, 
Hamburg quadrangles: Baker, Donald R 
05458 
Petrology, Newfoundland, Moreton’s Harbour 
area: Gibbons, R. V. 05294 
Granite 
Structural features, microfractures adjacent to 
faults, experimental: Friedman, Melvin. 
99 


Granitic 
Absolute age, Nevada, Nye, Lincoln Counties: 
Marvin, Richard F. 05658 
Mineral composition, trends, Virginia, 
oe granite, drill cores: Dickey, N. 


Mineral composition, Virginia, Petersburg 
granite: Condit, C. D. 05488 
Granophyre 
Mineral composition, geochemistry, texture, 
genesis: Barker, Daniel S. 05193 
Graphic granite 
Mineral composition, geochemistry, texture, 
genesis: Barker, Daniel S. 05193 
Ignimbrite 
Differentiation, Seven Springs Fm., Texas: 
McKay, Gordon A. 05250 
Melting 
ae studies, granite, syenite: Merrill, 
. B. 05655 


Myrmekite 
Mineral composition, geochemistry, texture, 
genesis: Barker, Daniel S. 05193 
Quartz diorite 
Physical properties, uniaxial stress behavior, 
porphyritic: Perkins, R. D. 05605 
Volcanic ash 
Fabric, Bandelier Rhyolite, Battleship Rock tuff, 
New Mexico: Elston, Wolfgang E. $5331 
Petrology, geochemistry, United States, western, 
beds, correlation: Izett,G. A. 05348 
Volcanics 
Absolute age. Nevada, oy Lincoln Counties: 
Marvin, Richard F. 05658 
Alteration, wa Hylas area, metamorphism: 
Clement, S.C. 05424 
Geochemistry, midocean ridges cf. rift valleys, 
petrogenic model: Murray, C. G. 05341 
Petrology, absolute age, late Cenozoic, 
California, Baja California: Hawkins, James 
W. 05253 


Illinois 


Areal geology 
Illinois basin, guidebook: Smith, W. H. 05541 












Illinois — Continued 
Areal geology — Continued 
Northern, field trip: Damberger, H. H. 05543 
Western, field trip: Damberger, H. H. 05542 
Geochemistry 
Coal, sulfur content, distribution: Gluskoter, 
Harold J. 05550 
Coal, sulfur content, distribution, relation to 
roof shale: Hopkins, M. E. 05551 
Geomorphology 
Iinois River valley: Damberger, H. H. 05542 
Maps, geologic 
Chicago region, surficial: Willman, H. B. 05595 
Mineralogy 
Clay minerals, associated with Colchester (No. 
2) Coal, zones: Hughes, Randall E. 05549 
Paleontology 
Essex concretion fauna, Pennsylvanian, Francis 
Creek Shale, Wilmington area: Johnson, 
Ralph G. 05546 
Flora, Pennsylvanian, Francis Creek Shale, 
paleoecology: Peppers, R. A. 05547 
Palynology, Pennsylvanian, Colchester (No. 2) 
€oal, paleoecology: Peppers, R. A. 05547 
Palynomorphs, Pennsylvanian, saccate pollen, 
cf. living: Millay, Michael A. 05576 
Sedimentary petrology 
Colchester (No. 3) Coal Member, petrographic 
character: Damberger, Heinz H. 05552 
Francis Creek Shale, sedimentary structures, 
environments; Shabica, Charles W. 05545 
Illinois basin, Colchester (No. 2) Coal, 
associated clays: Hughes, Randall E. 05549 
Western, Summum and Liverpool Cyclothems, 
carbonates: Nance, Roger B. 05548 
Stratigraphy 
Pennsyivania, Carbondale Fm., Starved Rock 
Park to South Wilmington: Damberger, H. H. 
05543 
Pennsylvanian, Francis Creek Shale: Smith, 
William H. 05544 
Pennsylvanian, Francis Creek Shale, 
de gore environments: Shabica, Charles 
WwW. 05545 


Pennsylvanian, Summum _ and Liverpool 
Cyelothems: Nance, Roger B. 05548 
Structural geology 
Illinois basin, northern, disturbed coals, ancient 
earthquakes: Damberger, Heinz H. 05554 
La Salle anticlina! belt: Clegg, Kenneth E. 05553 
Intrusions 
Texas 
Quitman Mountains, northern, differentiation, 
fault control: Gieger, Ronald M. 05381 
Inv 
Ordovician 
Nevada, Lower, Middle, stratigraphic 
tabulation: Ross, Reuben James, Jr. 05493 
Pennsylvanian 
Illinois, Francis Creek Shale, Essex concretion 
fauna: Johnson, Ralph G. 05546 
Utah 
ain pian-Permian, Oquirrh Mts., 
Ta correlation: Gordon, Mackenzie, 


Iron 
New Jersey 
Franklin and Hamburg quadrangles, magnetite 
occurrence: Baker, Donald R. 05458 
Island arcs 
Structural y 
Plate tectonics, underthrust, Puerto Rico trench: 
Bracey, Dewey R. 05645 
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Structural geology — Continued 
Tectonics, dips of downgoing plates: Luyendyk, 
Bruce P. 05198 


Aluminum 
Moon, Tranquillity Base, Al-26: Wrigley, Robert 
C. 05749 


Analysis 
Double-spiked, simplified equations: Dodson, 
M. H. 05229 
Argon 
Application, Ar-36, air incorporation in ash 
flow: Marvin, R. F. 05196 
Carbon 
Apatite CO,, coexisting calcite: Kolodny, 
Yehoshua. 05670 
Carbonatite, Oka complex, Quebec: Deines, 
Peter. 05228 
Dolomite, secondary, composition: Fritz, P. 
05226 
Fractionation, organic compounds, genesis in 
meteorites: Lancet, Michael S. 05620 
Moon, Tranquillity Base: Epstein, Samuel. 
05702 


Moon, Tranquillity Base, rocks, fines: Kaplan, I. 
R. 05719 
Hydrogen 


Igneous minerals, D:H ratio, mantle or crust: 
Sheppard, Simon M. F. 05395 
Moon, Tranquillity Base: Epstein, Samuel. 
05702 
Meteorites 
Rb, Sr in silicates, Colomera iron: Sanz, H. G. 
05318 


Oxygen 
Apatite CO,, coexisting calcite: Kolodny, 
Yehoshua. 05670 
Carbonatite, Oka complex, Quebec: Deines, 
Peter. 05228 
Igneous minerals, O-18:0-16 ratios, mantle or 
crust: Sheppard, Simon M. F. 05395 
Moon, Tranquillity Base: O’Neil, James R. 
05729 
Moon, Tranquillity Base, rocks: Onuma, Naoki. 
05730 
Ratios, lunar rocks: Taylor, Hugh P., Jr. 05740 
Rare gases 
Moon, Tranquillity Base, fines: Marti, K. 05723 
Silicon 
Moon, Tranquillity Base: Epstein, Samuel. 
05702 
Sodium 
Moon, Tranquillity Base, Na-22: Wrigley, 
Robert C. 05749 
Strontium 
Moon, Tranquillity Base: Gopalan, K. 05710 
Moon, Psat Base: Murthy, V. Rama. 
0572 


Sulfur 
Moon, Tranquillity Base, rocks, fines: Kaplan, I. 
R. 05719 
Solfatara, Wyoming, Yellowstone Park: Schoen, 
Robert. 05479 
Water, Utah-Idaho, Bear Lake area, sources: 
Kaliser, B. N. 05505 
Thorium 
Moon, Tranquillity Base, fines: Fields, P. R. 
05703 


Moon, Tranquillity Base samples: Rosholt, John 
N. 05777 
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Isotopes — Continued 
Uranium 
Moon, Tranquillity Base: Rosholt, John N. 
05777 
Moon, Tranquillity Base, fines: Fields, P. R. 
05703 
Jurassic 
Mexico 
Chihuahua trough, stratigraphy: Haenggi, W. T. 
05378 


Oregon 
Southwestern, Otter Point Fm., flysch 
sedimentation: Aalto, K. R. 05302 
Kentucky 
Economic geology 
Coal, Nolansburg quadrangle: Csejtey, Béla, 
Jr. 05403 
Limestone, De Mossville quadrangle: Luft, 
Stanley J. 05490 
Limestone, dolomite, Wilmore quadrangle: 
Cressman, E. R. 05401 
Limestone, petroleum, Summersville quadran- 
gle: Moore, Samuel L. 054 
Mineral resources, Blackford quadrangle: Amos, 
Dewey H. 05405 
Mineral resources, Hillsboro quadrangle: 
Mytton, James W. 05406 
Petroleum, natural gas, Glen Dean quadrangle: 
Goudarzi, Gus H. 05398 
Geochemistry 
Beaver Creek basin, Cane Branch creek water, 
strip-mining effect: Musser, J. J. 05461 
Geomorphology 
Beaver Creek basin, Cane Branch, erosion, 
transport, strip mining effect: Collier, C. R. 
3450. 


Hydrogeology 
Beaver Creek basin, ground water, strip-mining 
effects: Hopkins, H. T. 05460 
Beaver Creek basin, hydrologic environment, 
strip mining effect: Collier, C. R. 05456 
Maps, geologic 
Blackford ioctl Amos, Dewey H. 05405 
De Mossville quadrangle: Luft, Stanley J. 05490 
Glen Dean quadrangle: Goudarzi, Gus H. 05398 
Hillsboro quadrangle: Mytton, James W. 05406 
Midway quadrangle: Pomeroy, J. S. 05402 
Nolansburg quadrangle: Csejtey, Béla, Jr. 05403 
Summersville quadrangle: Moore, Samuel L 
05404 
Wilmore quadrangle: Cressman, E. R. 05401 
Stratigraphy 
Mississippian, Borden Fm., Farmers Siltstone 
Member: Moore, Bruce R. 05309 


Areal geology 
Northern, Precambrian Shield, reconnaissance: 
Taylor, F.C. 05317 
Maps, geologic 
Northern, Precambrian rocks, preliminary: 
Taylor, F.C.05317 
es 


Geochemistry 
Saline alkaline, zeolite formation: Mariner, 
Robert H. 05619 


Utah, Great Salt — effect of causeway: 
Madison, R. J. 05465 
Utah 
Great Salt Lake, salt economy: Eardley, A. J. 
05644 








Lead 
Analysis 
Volatilization for removal from rocks, effect on 
absolute age: Cumming, G. L. 95343 
Mississippi Valley 
Genesis, brine inclusions, cf. sabkha sediment 
brines: Bush, P. R. 05394 
Genesis, geological model: Dozy, J. J. 05390 
Lexicons 


Stratigraphy 
United States, nomenclature, 1961-67: Keroher, 
Grace C. 05463 
Limestone 
Kentucky 
Blackford quadrangle, occurrence: Amos, 
Dewey H. 05405 
De Mossville quadrangle, occurrence, potential: 
Luft, Stanley J. 05490 
Summersville quadrangle, occurrence: Moore, 
Samuel L. 05404 
Wilmore quadrangle, occurrence: Cressman, E. 
R. 05401 
Pennsylvania 
Waynesburg quadrangle, occurrence: Roen, 
John B. 05399 
Lineation 
Ash-flow tuff 
New Mexico, Valles Caldera, flow direction: 
Elston, Wolfgang E. 05331 
Lithium 
Abundance 
Chondrites: Nichiporuk, Walter. 05345 
Lithofacies 
Northwest Territories 
Ellesmere Island, Franklinian geosyncline, 
ee flysch: Trettin, H. P. 
05300 


Louisiana 
Geochemistry 
Petroleum-associated brines, composition, 
variations: Collins, A. Gene. 05386 
Hydrogeology 
Public water supplies, basic data: Dial, Don C. 
05596 
Sedimentary petrology 
Lakes Pontchartrain and Maurepas, clay 
minerals: Brooks, Robert A. 05662 
Magmas 
Differentiation 
Comagmatic rhyolite and ignimbrite: McKay, 
Gordon A. 05 5350 
Experimental studies 
— of granite and syenite: Merrill, R. B. 
05655 


Magnetic methods 
Applications 
Magnetic balance, detection of ancient pits, 
postmolds: Gramley, Richard M. 05643 
Magnetic properties 
Sediments 
Magnetic fabric, continental shelf, California: 
amilton, N. 05607 
Magnetic fabric, Santa Maria Canyon off Baja 
alifornia: Rees, A. I. 05608 
Titanomagnetite 
Mid-Atlantic Ridge basalt, oxidation effect: 
Irving, E. 05288 
surveys 
Alaska 
Yakutat-Mount Saint Elias quadrangles, 
airborne: MacKevett, E. M., Jr. 05586 








Magnetic surveys — Continued 
Atlantic Ocean 
Mid-Atlantic Ridge, 45° N., anomalies, effect of 
titanomagnetite oxidation: Irving, E. 05288 
Georgia 
Jasper County, Gladesville Norite: Carpenter, 
Robert H. 05257 
New York 
Pagerie Iroquois Indian site: Gramley, Richard 
M. 05643 
M 
Interpretation 
Variation anomalies, strike of conductive 
structure: Porath, H. 05340 
Major-element analyses 
Alluvium 
Nevada, Yucca Flat, CO, content: Ramspott, L. 
D. 05524 
Brines 
Louisiana, petroleum-associated, source rocks 
relations: Collins, A. Gene. 05386 
Volcanics 
California, Baja California, Cenozoic: Hawkins, 
James W. 05253 
Water 
Hawaii, Maui, northeastern, surface and ground: 
Takasaki, K. J. 05648 
a public supply wells: Dial, Don C. 


New York, eo ag Upper Hudson basins: 
Giese, G. L. 0 
North Dakota, kes County, ground: Downey, 
Joe S. 05499 
Mammalia 





Morphology, ha hair, qukerttin structure, proteins: 
Gillespie, J. M. 05388 
Perognathus huastecensis, n.sp. 
Pleistocene, Mexico, Tamaulipas, Cueva de 
Abra: Dalquest, Walter W. 05387 
Quaternary 
Mexico, Tamaulipas, cave, Pleistocene, rodents, 
bats: Dalquest, Walter W. 05387 
Tertiary 
South Dakota, Wounded Knee faunas, Miocene, 
review, new taxa: Macdonald, J. R. 05314 
Wyomiee. Hoback River, early Eocene faunule, 
ist: Dorr, John A., Jr. 05210 
Man, fossil 
Quaternary 
United States, southwestern, population 
dynamics, climate changes: Irwin-Williams, 
Cynthia. 05347 
Mantle 
Processes 
Convection cell system: Collette, B. J. 05328 
Structure 
Upper, Gulf of Mexico, P-traveltimes: Hales, A. 
L. 05325 


Marine 
Bottom features 
Alluvial fans, coalescing, Pacific Ocean, 
Aleutian abyssal plain: © Mammerickx, 
Jacqueline. 05203 
Deep-sea channel, Aleutian abyssal plain, 
Pacific Ocean: Naugler, Frederic P. 05290 
Midoceanic ridge and transform faults, relation 
to convection cells: Collette, B. J. 05328 
Photographs, ridges, plains, Arctic Ocean: 
Hunkins, Kenneth. 05634 
Sediments 
Cretaceous-Quaternary, clay minerals, Atlantic 
Q-ean: Jacobs, Marian B. 05663 
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Marine geology — Continued 
Sediments — Continued 
Evaporite basins, role of wind and water depth: 
Brongersma-Sanders, Margaretha. 05647 
General description, Arctic Ocean: Hunkins, 
Kenneth. art: 
Geochemist 
——" fo 


HH, element correlation, 
eijden, C. H. van der. 


meneme components, climate indicators, 
criteria: McManus, Dean A. 05392 
Mass property variability, Caribbean Sea: 
Bennett, Richard H. 05673 
Mineral composition, provenance, Florida 
continental margin: Hathaway, John C. 05585 
Petrology, provenance, off Oregon, Washington: 
Griggs, G. B. 05654 
Provenance, Cascadia Basin off Oregon: 
Duncan, John R. 05665 
Provenance, New England, Gulf of Maine, 
Georges Bank: Ross, David A. 05668 
Suspended matter, composition, distribution, 
Gulf of Maine: Spencer, Derek W. 05610 
Transport, Bering Sea to Chukchi Sea: 
McManus, Dean A. 05664 
Structure 
Gibbs transform fault, openin 
Atlantic: Olivet, Jean-Louis. 05256 
Mid-Atlantic Ridge, double fracture zone, 53° 
N.: Fleming, Henry S. 05214 
Panama fracture, Costa Rica rift, Galapagos rift: 
Grim, Paul J.05213 
Maryland 
Paleontology 
Invertebrata, 
paleoecology, 
Robert E. 0539 
Stratigraphy 
Devonian, Greenland Ga 
een new names: 


of North 


Miocene, Choptank Fm., 
biostratigraphy: | Gernant, 
1 


Group, Allegany 
ennison, John M. 


Miocene, Choptank Fm., members: Gernant, 
Robert E. 05391 
Massachusetts 
Glacial geology 
Chatham quadrangle, deposits and_ history: 
Oldale, Robert N. 05409 


Ma, fom 
cha hai anne, surficial: Oldale, Robert 


PR 
Quaternary, Chatham quadrangle: Oldale, 
Robert N. 05409 

Mercury 

po el 


Intrusive complexes, Quebec: Webber, G. R. 
05373 


Rocks, soils, stream sediments, modal values, 
variance: Pierce, A. P. 05564 


Analysis 
Spectroscopy, methods review: Ward, F. N. 
05625 
Bibliography 
Geochemistry, world literature, annotated: 
Fleischer, Michael. 05563 
Colorado Plateau 
Sedimentary rocks, distribution: Cadigan, R. A. 
5565 
General 
Environmental contamination, natural and 
industrial: Knapp, Carol E. 05573 
Occurrence, istribution, geochemistry, 


collected papers: U.S. Geological Survey. 
05623 
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Mercury — Continued 
Geochemistry 

Atmosphere, abundance, variation, source: 
McCarthy, J. H., Jr. 05571 

Behavior in water: Hem, John D. 05566 

Natural fluids, thermal, mineral, abundance: 
White, D. E. 05567 

Plants, abundance, toxicity: Shacklette, 
Hansford T. 05570 

Surface water, source, behavior: Wershaw, R. L. 
05568 

Toxicity, aquatic and human environment: 
Greeson, Phillip E. 05569 

Transport, atmospheric, and fluvial: Jenne, E. A. 
05572 

World literature, summary: Fleischer, Michael. 
05563 


North America 
British Columbia, Washingto:., Oregon, Triassic- 
Cretaceous flysch: Danner, W. R. 05301 
Metamorphic rocks 
Classification 
Quebec, Precambrian green rock, ambiguous 
term: Katz, Michael B. 05295 
General 
General description, New Jersey, Franklin, 
ae quadrangles: Baker, Donald R. 


Marble 
Physical properties, failure under compression, 
experimental: Wawersik, W. R. 05606 
Metasediments 
General description, Chuaciis Group, western, 
Guatemala: Kesler, Stephen E. 05192 
Mineral assemblages 
California, Sierra Nevada batholith, contact 
metamorphic: Kerrick, D. M. 05660 
Mineral facies 
Gradation in grade under high carbon 
dioxide:water ratios: Liou, J.G. 05592 
Michigan, Marquette Iron Range, iron 
formations: Gair, Jacob E. 05659 
Metamorphism 
Contact 
Mineral assemblages, Sierra Nevada batholith, 
California: Kerrick, D. M. 05660 
Dynamic 
Deformation, sulfides: Gill, J. E.05649 


Allende 
Radioactivity, gamma spectrometry, 
wr. mass: Tobailem, Jacques. 
326 


Angra dos Reis 
a cf. Moon material: Smales, A. A. 
05779 


Minor elements, abundance, cf. Moon: Tera, F. 
05742 


Colomera 
Age, Rb-Sr: Sanz, H. G. 05318 
Composition 
Chondrites, lithium content: Nichiporuk, 
Walter. 05345 
Irons, chemical classification, Group I: Wasson, 
John T. 05337 
Noble gases, primordial in minerals: Jeffery, 
Peter M. 05227 
Genesis 
Pallasites, K-40, Al-26 evidence: Nordemann, 
Daniel. 05464 


INDEX 
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Meteorites — Continued 
Moon 
Tranquillity Base, trace elements, meteoritic 
components: Ganapathy, R. 05706 
Organic matter 
Aaa gas chromatography: Levy, Ram L. 


Genesis in solar nebula, experimental isotope 
study: Lancet, Michael S. 05620 
Orgueil 
bse ~~ olivine, pyroxene: Reid, Arch M. 
5313 


Schenectady 
General description, source, age: Fleisher, R. L. 
338 


Mexico 
Absolute age 
Baja California, Cenozoic volcanics: Hawkins, 
James W. 05253 
Areal geology 
Chihuahua, northern, guidebook: S.E.P.M. 
Permian Basin Sec. 05476 
Mineralogy 
Halite, Baja California, Salina Ometepec area, 
chevron structure: Shearman, D. J. 05389 
Paleontology 
Echinoidea, Cretaceous, Lower, Puebla: 
Buitr6n, Blanca Estela, 05336 
Fauna, Cretaceous, Ojinaga Fm., Chihuahua 
trough, biostratigraphy: Powell, J. Dan. 05474 
Mammalia, Pleistocene, Tamaulipas, cave 
fauna: Dalquest, Walter W. 05387 
Pteridophytes, gymnosperms, Pennsylvanian, 
Matzitzi Fm., Puebla: Silva Pineda, Alicia. 
05335 
Petrology 
Baja California, Cenozoic volcanics: Hawkins, 
James W. 05253 
Sedimentary petrology 
Baja California, Saline Ometepec area, halite 
rock genesis: Shearman, D. J. 05389 
Santa Maria Canyon off Baja California, 
sediments, magnetic fabric: Rees, A. I. 05608 
Stratigraphy 
Paleozoic, Jurassic-Tertiary, Chihuahua trough: 
Haenggi, W. T. 05378 
Structural geology 
Baja California, Mesozoic terrane, 
reconstruction: Suppe, John. 05188 
Chihuahua tectonic belt, Laramide orogeny: 
Haenggi, W. T. 05378 
Michigan 
Areal geology 
Marquette Iron Range, Marquette to Lake 
ae guidebook: Gair, Jacob E. 


General 
Department State Highways, soil classification: 
Michigan Dept. State Highways. 05278 
Geophysical surveys 
Eskers, adjacent till plains, magnetic: Onesti, 
Lawrence J. 05324 
Glacial geology 
Eskers, till plains, mapping, magnetic survey as 
tool: Onesti, Lawrence J. 05324 
Paleontology 
Ostracoda, Silurian, Middle, leperditiid zone 
fossil: Copeland, M. J.05555 
Mineral data see also Clay mineralogy 
Apatite 
Structure, carbonate as part, isotope study: 
Kolodny, Yehoshua. 05670 












Mineral data — Continued 


Biotite 
Adsorption, hydroxy-aluminum _ polymers: 
Huang, P. M. 05289 

Garnet 


Occurrence, cavities in welded tuff, Texas: Tieh, 


Thomas T. 05382 
Halite 
Structure, chevron, Mexico, Baja California: 
Shearman, D. J. 05389 
Iron sulfide minerals 


Cubic FeS, new metastable phase: deMédicis, 


Rinaldo. 05207 


Muscovite 
Adsorption, hydroxy-aluminum polymers: 
Huang, P. M. 05289 
Perrierite 


Virginia, Chamblissburg area, not chevkinite: 
Lowenhaupt, D. E. 05439 
Phillipsite 
Marine, suitability for K-Ar dating: Bernat, 
Michel. 05601 
Phlogopite 
O, H isotope ratios, alkalic rocks, crust-mantle 
origin: Sheppard, Simon M. F. 05395 
Sulfide minerals 
Deformation: Gill, J. E. 05649 
Wairakite 
Synthesis and stability: Liou, J.G. 05592 
Zeolites 
Genesis, saline alkaline lakes: Mariner, Robert 
H. 05619 
Mineral deposits, genesis 
Chromite 
Greenland, Fiskenaesset complex, stratiform: 
Ghisler, M. 05209 
Lead-zinc 
Mississippi a type, geological model: Dozy, 
J.J.05390 
Mississippi Valley type, inclusion brines, cf. 
sabkha sediment brines: Bush, P. R. 05394 
Mississippi Valley type 
Geological model: Dozy, J. J. 05390 
Ores in sedimentary rocks 
Mississippi Valley type, transport and precip- 
itation theories: Beales, F. W. 05332 
Vein 
Arsenopyrite, Newfoundland, Moreton’s 
Harbour area: Gibbons, R. V. 05294 
Mineral exploration 
Biogeochemical methods 
Research, data collection oats. roject 
levels, Canada: Fortescue, J. A.C.0 st 
Mineralogy 
Crystal growth 
Sulfides, recrystallization: Gill, J. E. 05649 


faba 
Open-pit mines, rock-slope stability, case stud- 
ies, Canada: Brawner, C. O. 05517 
Minnesota 
Hydrogeology 
Wild Rice River watershed, water resources: 
Winter, T. C. 05498 
—- geologic 
eneral, bedrock: Sims, P. K.05171 
Maps, hydrogeologic 
Wild Rice River watershed: Winter, T. C. 05498 
Sedimentary petrology 
East-central, Thomson Fm.: Morey, G. B. 05349 
Stratigraphy 
Precambrian, Thomson and Rove Fms., 
correlation: Morey, G. B. 05349 
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Mississippi 
Paleontology 
Ostracoda, Eocene, Jackson Group, 
correlations, n.spp.: Huff, William J. 05350 
Stratigraphy 


Eocene, Jackson Group, units, biostratigraphy: 
Huff, William J. 05350 
Mississippi Valley 
Economic geology 
Lead-zinc, genesis, geological model: Dozy, J. J. 
05390 
Geochemistry 
Lead-zinc deposits, brine inclusions, cf. brine in 
sabkha sediments: Bush, P. R. 05394 


Surface patterns: Pierce, R. W. 05187 
Kentucky 
Cincinnati Arch, Borden Fm., Farmers Siltstone 
turbidites: Moore, Bruce R. 05309 
Ohio 
Central, Berne Conglomerate, aa 
environment: Bork, Kennard B. 05672 
Cincinnati Arch, Borden Fm., Farmers Siltstone 
turbidites: Moore, Bruce R. 05309 
Oklahoma 
Ouachita Mountains, Stanley-Jackforth Groups, 
flysch facies: Cline, L. M. 05304 
Texas 
Marathon region, Tesnus, Dimple, Haymond 
Fms.: McBride, Earle F. 05303 
Missouri 
Maps, geologic 
Bassville quadrangle: Beveridge, Thomas R. 
05351 
Galloway quadrangle: Fellows, Larry D. 05352 
Stratigraphy 
Mississippian, Quaternary, Galloway quadran- 
gle, sections: Fellows, Larry D. 05352 
Ordovician, Mississippian, Bassville quadrangle, 
section: Beveridge, Thomas R. 05351 
Montana 
Engineering geolo; 
Landslides, Dillon area, stabilization: Williams, 
Dennis A. 05506 
Reservoirs, Kootenai River valley, bank storage, 
model study: Coffin, Donald L. 05452 
Hydrogeology 
Kootenai River valley, Libby Reservoir bank 
storage, model study: Coffin, Donald L. 05452 
Paleoclimatology 
Quaternary, southeastern, Hell Gap site: 
Roberts, Michael Foster. 05614 
Sedimentary petrology 
Southwestern, synorogenic conglomerates, 
= structures: Wilson, Michael D. 
05251 


Stratigraphy 

Cretaceous-Paleocene, Beaverhead, Monida 
Fms., paleogeography: Wilson, Michael D. 
05251 


Moon 
Absolute age 

Tranquillity Base, Ar-40:Ar-39, exposure ages: 
Turner, G. 05744 

Tranquillity Base, exposure age, rocks, fines: 
Stoenner, R. W. 05738 

bes ed Base, exposure ages: Eberhardt, P. 
05699 


Tranquillity Base, exposure ages: Hohenberg, C. 
M. 05717 
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Moon — Continued 
Absolute age — Continued 
Tranquillity Base, K-Ar: Heymann, Dieter. 
05715 
Tranquillity Base, K-Ar: Perkins, R. W. 05732 
Tranquillity Base, K-Ar, exposure ages: 
Funkhouser, J. G. 05705 
Tranquillity Base, K-Ar, exposure ages: Kirsten, 
T. 05720 
Tranquillity Base, K-Ar, exposure ages: 
O'Kelley, G. Davis. 05728 
Tranquillity Base, K-Ar,.Kr-Kr-81: Marti, K. 
05723 
Tranquillity Base, K-Ar, Rb-Sr: Wanless, R. K. 
05747 


Tranquillity Base, Rb-Sr: Murthy, V. Rama. 
05727 

Tranquillity Base, Rb-Sr, U, Th-Pb: Gopalan, K. 
05710 

Tranquillity Base, rocks, fines: Compston, W. 
05776 

Tranquillity Base, U-Pb, Pb-Pb: Silver, Leon T. 
05737 


Tranquillity Base, U-Pb, rocks, breccia, fines: 
Tatsumoto, Mitsunobu. 05739 
Tranquillity Base, whole-rock Rb-Sr: Hurley, P. 
M. 05718 
Experimental studies 
Heating of basalt by infrared laser: Blander, 
Milton. 05691 
General 
17th century discourse by John Wilkins: Lloyd, 
Joel J. 05768 
Geochemistry 
Oceanus Procellarum, trace elements, rock, 
fines: Ganapathy, R. 05693 
Tranquillity Base, absence of organisms: Oyama, 
Vance I. 05764 
Tranquillity Base, amino acids: Hare, P. E. 
05754 
Tranquillity Base, analyses, rocks, fines: 
Morrison, George H. 05726 
Tranquillity Base, analyses, X-ray fluorescence: 
Rose, Harry J., Jr. 05735 
Tranquillity Base, analysis: Maxwell, J. A.05724 
Tranquillity Base, Apollo 11 Conference, 
Houston, 1970: Levinson, A. A. 05695 
Tranquillity Base, basalt, gabbro, analyses: 
Goles, Gordon G. 05708 
Tranquillity Base, carbon compounds, alkanes, 
fines: Meinschein, W. G. 05778 
Tranquillity Base, carbon compounds, biologic 
significance, fines: Kvenvolden, K. A. 05756 
Tranquillity Base, carbon compounds, 
— fines: Gehrke, Charles W. 


Tranquillity Base, carbon compounds, oxides 
and carbides, fines: Chang, S. 05759 

Tranquillity Base, carbon compounds, 
porphyrins, fines: Hodgson, Gordon W. 05757 

Tranquillity Base, carbon compounds, 
porphyrins, fines: Rho, Joon H. 05765 

Tranquillity Base, carbon, interpretation: 
Burlingame, A. L. 05752 

Tranquillity Base, carbon, nitrogen, rocks, fines: 
Moore, C. B. 05725 

Tranquillity Base, carbon, sulfur, concentration, 
isotopes: Kaplan, I. R. 05719 


Tranquillity Base, chemical analyses, 


techniques: Taylor, S. R. 05741 
Tranquillity Base, composition, interpretation: 
Engel, A. E. J.05701 
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Tranquillity Base, element abundance, interpr- 
etation: Goles, Gordon G. 05709 

Tranquillity Base, Ga, Ge, In, Ir, Au, rocks: 
Wasson, John T. 05748 

Tranquillity Base, gases evolved on heating, 
fines: Hanneman, R. E. 05711 

Tranquillity Base, halogens, Hg, Li, Os, 
concentrations: Reed, G. W., Jr. 05734 

Tranquillity Base, high and low Rb groups: Gast, 
P. W. 05707 

Tranquillity Base, hydrocarbons, sulfur, amino 
acids: Murphy, Mary E. 05761 

Tranquillity Base, inert gases, fines: Heymann, 
Dieter. 05714 

Tranquillity Base, isotopes, cosmic-ray 
produced: Begemann, F. 05697 

Tranquillity Base, isotopes, H, C, Si: Epstein, 
Samuel. 05702 

Tranquillity Base, isotopes, oxygen: O'Neil, 
James R. 05729 

Tranquillity Base, isotopes, oxygen: Taylor, 
Hugh P., Jr. 05740 

Tranquillity Base, isotopes, oxygen, rocks: 
Onuma, Naoki. 05730 

Tranquillity Base, isotopes, Sr: Gopalan, K. 
05710 


Tranquillity Base, isotopes, U, Th, fines: Fields, 
P. R. 05703 

Tranquillity Base, isotopes, U, Th, Pb: Silver, 
Leon T. 05737 

Tranquillity Base, isotopes, uranium, thorium: 
Rosholt, John N. 05777 

Tranquillity Base, K, Rb, Sr, Ba, interpretation: 
Murthy, V. Rama. 05727 

Tranquillity Base, K, Rb, Sr, Ba, rare earths, 
interpretation: Philpotts, John A. 05733 

Tranquillity Base, major, minor, trace elements: 
Wakita, H. 05745 

Tranquillity Base, major, trace elements, rocks, 
fines: Wanke, H. 05746 

Tranquillity Base material, analyses: Smales, A. 
A. 05779 


Tranquillity Base, minor elements, abundances, 
cf. meteorites: Tera, F. 05742 

Tranquillity Base, minor elements, neutron 
activation analysis, interpretation: Turekian, 
Karl K. 05743 

Tranquillity Base, noble gases, fines, solar-wind 
origin: Eberhardt, P. 05699 

Tranquillity Base, organic carbon: Johnson, 
Richard D. 05755 

Tranquillity Base, organic matter: Abell, P. I. 
05750 

be tas Base, organic matter: Lipsky, S. R. 
05760 


Tranquillity Base, organic matter: Murphy, R. C. 
05762 


Tranquillity Base, organic matter: Ord, J. 05763 

Tranquillity Base, rare gases, H, N, abundances, 
isotopes, rocks, fines: Hintenberger, H. 05716 

Tranquillity Base, rare gases, isotopes, fines: 
Marti, K. 05723 


Tranquillity Base, rare gases, regolith: 


Funkhouser, J.G. 05705 

Tranquillity Base, rare gases, rocks, breccia, 
fines: Kirsten, T. 05720 

Tranquillity Base, rare gases, rocks, breccia, 
fines: Pepin, R. O. 05731 

Tranquillity Base, rare gases, rocks, fines: 
Hohenberg, C. M. 05717 
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Moon — Continued 
Geochemistry — Continued 
Tranquillity Base, rock, fines, neutron activation 
analysis, O, Si, Al: Ehmann, W. D. 05700 
Tranquillity Base, rocks, fines, analyses: 
Compston, W. 05776 
Tranquillity Base, spallogenic Mn-S3, 
thermoluminescence, U distribution, fines: 
Herr, W. 05775 
Tranquillity Base, trace elements, meteoritic 
components: Ganapathy, R. 05706 
Tranquillity Base, trace elements, rare earths, 
interpretation: Haskin, Larry A. 05712 
Tranquillity Base, trace elements, rocks, 
emission spectroscopy: Annell, Charles S. 
05696 
Tranquillity Base, water, carbon, breccia, fines: 
Friedman, Irving. 05704 
Whole rock, Rb:Sr ratios, interpretation: Hurley, 
P.M. 05718 
Geophysical observations 
Seismic, Tranquillity Base station: Latham, G. 
V. 05774 
Heat flow 
Thermal conductivity, synthetic rock: Murase, 
Tsutomu. 05688 
Internal constitution 
Mascons, Sinus Aestuum region: Murphy, James 
. 05770 






Origin 
Capture by Earth: Singer, S. F. 05692 
Original Earth satellite: Ganapathy, R. 05706 
Petrology 
Experimental studies, synthetic rock, interpr- 
etation: Smith, J. V.05769 
Oceanus Procellarum, fragment not tektite: 
King, Elbert A., Jr. 05689 
Oceanus Procellarum, fragment possibly 
devitrified glass: O’Keefe, John A. 05690 
Thermal conductivity, synthetic rock: Murase, 
Tsutomu. 05688 
Tranquillity Base, absence of biological activity: 
Schopf, J. William. 05766 
Tranquillity Base, absence of biological 
morphology: Barghoorn, Elso S. 05751 
Tranquillity Base, fines, breccia, 
micromorphology, weathering: Cloud, 
Preston. 05753 
Tranquillity Base, regolith, ilmenite _ basalt: 
James, Odette B. 05694 
Tranquillity Base, rocks, breccia, fines, 
mineralogy: Ramdohr, Paul. 05773 
Radioactivity 
Tranquillity Base, Al-26, Na-22, cosmogenic: 
‘ Wrigley, Robert C. 05749 
Tranquillity Base, cosmogenic 
Shedlovsky, Julian P. 05736 
Tranquillity Base, Na-22, Al-26, Th, U, rocks: 
Herzog, Gregory F. 05713 
Tranquillity Base, primordial and cosmogenic 
nuclides: Perkins, R. W. 05732 
Tranquillity Base, rare gases, cosmic-ray 
produced: Stoenner, R. W. 05738 
Tranquillity Base, rock, fines, cosmic-ray 
induced: D'Amico, J. 05698 
Tranquillity Base, rocks, 
O'Kelley, G. Davis. 05728 
Tranquillity Base, uranium, thorium: Rosholt, 
John N. 05777 
Stratigraphy 
Photographic studies, comprehensive review: 
Mutch, Thomas A. 05772 
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Stratigraphy — Continued 


Telescope observations, summary: Wilhelms, 
Don 771 
Surface features 


Landforms developed by a of granular 
material: Schumm, S. A. 05767 


useums 
United States Museum of Natural History 
Geoscience collections: Collier, F. J. 05487 


Nevada 


Absolute age 
North-central, Tertiary ash-flow tuffs: Naeser, 
C. W.05195 
Nye and Lincoln Counties, volcanics, plutons, 
K-Ar: Marvin, Richard F. 05658 
Earthquakes 
Lake Mead area, relation to reservoir loading: 
Carder, Dean S. 05234 
Geochemistry 
Yucca Flat, alluvium, CO, content: Ramspott, L. 
D. 05524 


Maps, geologic 
Nye County, southern Grant Range: Cebull, §. 
E. 05177 
Striped Hills quadrangle: Sargent, K. A. 05407 
Paleontology 
Brachiopoda, Devonian, Lower, central, 
zonation, n.spp.: Johnson, J. G. 05575 
Brachiopoda, Trilobita, Ordovician, eastern, 
central, taxonomy: Ross, Reuben James, Jr. 
05493 
Petrology 
Nye County, southern Grant Range, metamor- 
phism and intrusives: Cebull, S. E. 05177 
Sedimentary petrology 
Yucca Flat, alluvium, modal analysis, grain 
density: Ramspott, L. D. 05524 
Stratigraphy 
Devonian, Lower, central, brachiopod zones, 
sections: Johnson, J.G. 05575 
Ordovician, Lower, Middle, eastern, central, 
Reretlerspty: Ross, Reuben James, Jr. 
4 


Paleozoic, Nye County, southern Grant Range: 
Cebull, S. E. 05177 

Striped Hills quadrangle, sections: Sargent, K. A. 
05407 


Structural geology 
Nye County, southern Grant Range, tectonics: 
Cebull, S. E. 05177 


New Brunswick 


Maps, geologic 
Siegas area, Ordovician-Silurian bedrock, 
selected structure: Hamilton-Smith, T. 05393 
Stratigraphy 
Ordovician-Silurian, Siegas area: Hamilton- 
Smith, T. 05393 
Structural geology 
Siegas area, folds, Taconic(?) and Acadian 
orogenies: Hamilton-Smith, T. 05393 
ind 


Absolute age 
Interpretation, Permian thermal disturbance: 
Zartman, Robert E. 05194 
Geochemistry 
Gulf of Maine, suspended matter, composition: 
Spencer, Derek W. 05610 
Sedimentary petrology 
Gulf of Maine, Georges Bank, sediments, 
provenance: Ross, David A. 05668 
Gulf of Maine, suspended matter, composition, 
distribution: Spencer, Derek W. 0561 
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New Jersey 
hr geology 
Franklin an Hamburg (part) quadrangles: 
Baker, Donald R. 05458 
Economic geology 
Iron, magnetite occurrence, Franklin, Hamburg 
quadrangles: Baker, Donald R. 05458 


Maps, geologic 
Franklin and Hambur, re (part) quadrangles: 
Baker, Donald R. 05458 


Sedimentary petrology 

Coastal plain, Kirkwood Fm., Miocene 
depositional environments: Isphording, 
Wayne C. 05671 

Stratigraphy 


Miocene, Kirkwood Fm., members, coastal 
plain: Isphording, Wayne C. 05671 
New Mexico 
Areal geology 
Fort Bayard quadrangle: Jones, William R. 
05469 


Engineering geology 
ere role of geologists: James, Harold L. 
5513 


General 
State Highway Commission, role of geologists: 
James, Harold L. 05513 
Maps, geologic 
Fort Bayard quadrangle: Jones, William R. 
05469 


Mount Washington quadrangle: Myers, Donald 
A. 05408 
Petrology 
Valles Caldera, ash-flow tuff, flow direction: 
Elston, Wolfgang E. 05331 
Stratigraphy 
Mississippian-Queternary, Fort Bayard quadran- 
gle, sections: Jones, William R. 05469 
Structural geology 
Microfolding, Castile and Todilto evaporites: 
Kirkland, Douglas W. 05189 
Southeastern, Permian basin, late Paleozoic 
stress directions: Hills, John M. 05176 
New York 
Engineering geology 
Hydrocarbon storage, salt cavities, Watkins 
Glen area: Jacoby, Charles H. 05652 
Shorelines, New ork, Fire Island, migration, 
man-made interference: Glassen, Ro 
05433 
Geomorphology 
Fire Island, sand 
inteference by man: Glassen, 
Geophysical surveys 
Pagerie Iroquois Indian site, magnetic: Gramley, 
ichard M. 05643 
Glacial geology 
Wallkill Valley, upper, late glacial history: 
Connally, G. Gordon, 05191 


spit origin, migration, 
obert C. 05433 


Hydrogeology 
Champlain-Upper Hudson -— ground-water 
resources: Giese, G. L. 054 
Maps, geologic 
_—e surficial: Denny, Charles S. 


Maps, hydrogeologic 
Champlain-Upper Hudson basins: Giese, G. L. 
03497 


Newfoundland 
Areal geology 
Gander Lake area, west half: Anderson, F. D. 
05468 


INDEX 


Newfoundland — Continued 


Maps, geologic 
Gander Lake area, west half: Anderson, F. D. 
05468 
Paleontology 
Conodonts, Ordovician, St. George Fm., 
correlation, n.spp.: Barnes, C. R. 05561 
Trilobita, Ordovician, Clarenville Fm., eastern, 
new faunule: Dean, W. T. 05262 
Petrology 
Moreton’s Harbour area, volcanics, dikes, 
arsenopyrite veins: Gibbons, R. V. 05294 
Sedimentary petrology 
Western, Cambrian-Ordovician, 
sequences: Stevens, R. K. 05308 
Stratigraphy 
Cambrian-Ordovician, Cow Head and Curling 
prio a allochthonous flysch: Stevens, R. K. 
0 


flysch 


Structural geology 
Western, tectonics, | Cambrian-Ordovician 
flysch, allochthons: Stevens, R. K. 05308 


Nitrogen 


Abundance 
Moon, rocks, fines, Tranquillity Base: Moore, C. 
B. 05725 


North America 


Paleontology 
Trilobita, Cambrian, Upper, faunal patterns: 
Lochman-Balk, Christina. 05186 
Petrology 
Feldspathoidal rocks, distribution in space and 
time: Bass, Manuel N. 05204 
Feldspathoidal rocks, distribution in time and 
space: Barker, Daniel S. 05206 
Sedimentary 
SS. edim sallinen. symposium: Lajoie, J. 


Sthitignseh y 
Cambrian, 
are 


Structural geology 
Western, ee Cenozoic, relation to thrusting: 
Shaw, E 258 
North Carolina 
Hydrogeology 
Dismal Swamp area, ground-water resources: 
Ramsey, Elmer W. 05494 
Maps, geologic 
Dan River Triassic basin: Thayer, Paul A. 05616 
Mineralogy 
Clay minerals, continental margin, sediment 
cores: Pierce, J. W. 05633 
Sedimentary petrolog 
Dan River Triassic basin, Dan River Group, 
depositional environments: Thayer, Paul A. 
05616 
Stratigraphy 
Triassic, Dan River Group, Dan River basin: 
Thayer, Paul A. 05616 
Structural geology 
Piedmont, riassic basins, sedimentation 
control: Randazzo, Anthony F. 05641 
North Dakota 
Areal geology 
Heart Butte NW quadrangle: Stephens, E. 
Vernon. 05384 
—_ _ quadrangle: Stephens, E. Vernon. 


Up; per. biostratigraphy, 
ochman-Balk, Christina. 


Hydrogeology 
Nelson County, ee resources: 
Downey, Joe S. 054 
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North Dakota — pas 


-~ 
art Butte NW quadrangle: Stephens, E. 
Vernon. 05384 
Heart Butte quadrangle: Stephens, E. Vernon. 
05385 
Maps, ground water 
Nelson County: Downey, Joe S. 05499 
Northwest T 
Glacial geology 
Baffin Island, Home and Okoa Bay areas, 
glacierization: Andrews, J.T. 05217 
Devon Island ice cap, mass balance, 1961-66: 
Koerner, R. M. 05216 
Ellesmere Island, Greely Fiord, moated ice 
mounds, genesis: Ferguson, Laing. 05638 
Paleontology 
Bryozoa, Pennsylvanian, Tellevak Limestone, 
Ellesmere Is., n.spp.: Fritz, Madeleine A. 
05560 


Sedimentary petrology 
Ellesmere Island, Ordovician- = flysch 
sedimentation: Trettin, H. P. 053 
Stratigraphy 
Ordovician-Silurian, Ellesmere Island, 
Franklinian geosyncline: Trettin, H. P. 05300 
Nova 
Economic geology 
Evaporites, distribution and diapiric nature: 
Bidgood, D. E. T. 05661 
Geophysical surveys 
Northern, Mississi ae ignerie area, seismic: 
Bidgood, D. E. 
Hydrogeology 
Antigonish area, alluvial aquifer evaluation, 
digital model: McFall, Robert L. 05247 
Sedimentary petrology 
Meguma Group, sandy-clayey flysch, 
sedimentary structures: Schenk, P. E. 05306 
Stratigraphy 
Paleozoic, Meguma ~ ape flysch-like deposits: 
Schenk, P. E. 05306 
Nuclear e! 
Deformation 
Piledriver, June 2, 1966, radial pressure, 
displacement, rock failure: Borg, I. Y. 05522 
Products 
Cratering, media, variations effect, computer 
analysis: Terhune, R. W. 05523 
Seismic effects 
Ground, predictions, results, damage: Carder, 
Dean S. 05232 
Rayleigh-wave spectra, separation from 
earthquake source: vonSeggern, David. 05222 





hio 
Glacial geology 
Eaton area, Wisconsin glacial advances: 
Thomas, J. B. 053 23 
Sedi tary 
Central, es “Conglomerate, Mississippian 


environment: Bork, Kennard B. 05672 
Stratigraphy 
Mississippian, Borden Fm., Farmers Siltstone 
Member: Moore, Bruce R. 05309 


Pleistocene, Illinoian-Wisconsinan deposits, 
Eaton area: Thomas, J. B. 05323 
Oklahoma 
Economic geology 
Natural gas, western, Anadarko basin, 


exploration: Kornfeld, Joseph A. 05169 
Engineering geology 

ams, Arkansas-Verdigris Rivers, effects on 
alluvial aquifers: Bedinger, M. S. 05481 
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Oklahoma — Continued 
Hydrogeology 
Arkansas-Verdigris River valleys, dam effects, 
alluvial aquifers: Bedinger, M. S. 05481 
Paleontology 
Reptilia, Permian, captorhinids, 
morphology: Vaughn, Peter Paul. 08259 
Sedimentary petrology 
Ouachita Mountains, Mississippian. 
Pennsylvanian flysch: Cline, L. M. 05304 
Stratigraphy 
Mississippian-Pennsylvanian, flysch facies, 
Ouachita Mts.: Cline, L. M. 05304 
Weathering 
Kiowa County, King Mtn., diabase argillation: 
Nichols, Clayton R. 05683 


Areal geology 
Manitouwadge area: Milne, V. G. 05353 
Maps, geologic 
Manitouwadge area: Milne, V.G. 05353 
Paleontology 
Echinodermata, Ordovician-Silurian, Lake 
Timiskaming region, n.spp.: Bolton, Thomas 


E. 05559 
Ostracoda, Silurian, Middle, zygobolbid, n.gen.: 
Copeland, M. J. 05627 


Palynomorphs, Devonian, Moose River basin, 
correlation: McGregor, D. C. 05297 
Stratigraphy 
Devonian, Moose River basin, correlation, 
palynology: icGregor, D. C. 05297 
Ordovician 


Nevada 
Eastern, central, Brachiopoda,  Trilobita, 
stratigraphy: Ross, Reuben James, Jr. 05493 
New Brunswick 
Siegas area, auiprete. faunal lists: Hamilton- 
Smith, T. 05393 
New ind 
Eastern, Trilobita, Clarenville Fm., 
Tremadocian faunule: Dean, W. T. 05262 
Northern, conodonts, St. George Fm., 
correlation: Barnes, C. R. 05561 
Western, Cow Head and Curling — 
go Arm Supergroup, flysch: Stevens, R 
K. 05308 
Northwest Territories 
Ellesmere Island, Franklinian geosyncline, flysch 
sedimentation: Trettin, H. P. 05300 
Ontario 
Lake Timiskaming region, Echinodermata, 
n.spp., correlation: Bolton, Thomas E. 05559 
Quebec 
Anticosti Island, Ostracoda, Vauréal Fm.: 
Copeland, M. J. 05556 
Anticosti Island, Trilobita, associated fauna, 
Upper: Bolton, Thomas E. 05557 
Gaspé, Cloridorme Fm., Flysch 
Walker, Roger G. 05310 
Graptolithina, Quebec Group, nomenclature: 
Jackson, Dennis Edward. 05653 
Lake Timiskaming region, Echinodermata, 
n.spp., correlation: Bolton, Thomas E. 05559 
Lévis area, conodonts, Lévis Fm., correlation: 
Uyeno, T. T. 05562 
L’Islet, St-Fabien areas, Cap Enragé Fm., 
flysch: Hubert, C. 05305 
Virginia 
Southwestern, Middle, limestones: Hayes, A. W. 
05436 


section: 














fects, 
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Orsineering ig geology 
Landslides, Arlington area, causes: Anderson, 
Roy A., Jr. 05518 
Sedimentary petrology 
Cascadia Basin, deep-sea sediments, 
provenance: Duncan, John R. 05665 
Southwestern, Elk River beds, concave-up 
pelecypods: Clifton, H. Edward. 05666 
Southwestern, Jurassic-Cretaceous 
conglomeratic flysch: Aalto, K. R. 05302 
Stratigraphy 
Devonian-Eocene, flysch facies, sedimentation: 
Danner, W.R. 05301 
Jurassic-Cretaceous, Otter Point-Humbug Mtn.- 
Rocky Point fms., flysch: Aalto, K. R. 05302 
Organic materials 
Amino acids 
Moon, Tranquillity Base, fines: Hare, P. E. 
05754 


Analytical methods 
Gas eT: inorganic matrix: Levy, 
Ram L. 05333 
Moon, bee eo | Base, sample 10086: 
Murphy, R. C. 05762 


n 
Moon, Tranquillity Base: Johnson, Richard D. 
05755 


General 
Lunar fines, = ga Base, cf. meteorites: 
Abell, P. 1.05750 
Moon, Tranquillity Base: Lipsky, S. R. 05760 
Moon, Tranquillity Base, fines: Kvenvolden, K. 
A. 05756 
Moon, Tranquillity Base, Type C and D samples: 
Ord, J. 05763 
Genesis 
Meteorites, experimental study: Lancet, Michael 
S$. 05620 
Geochemistry 
Black shales, relation to iron sulfide crystals: 
Funkhouser, John W. 05430 
Bonding, porphyrins, chlorins, amino acids, life 
origin: Hodgson, Gordon W. 05602 
Hydrocarbons 
Moon, eT ost a alkanes, fines: 
Meinschein, 
Moon, Tranquillity Ale faba, rocks: Murphy, 
Mary E. 0. 
Keratins 
Mammoth hair, structure, constituent proteins: 
Gillespie, J. M. 05388 
Organic sulfur 
Moon, Tranquillity Base, fines, rocks: Murphy, 
Mary E. 05761 
Organosiloxanes 
Moon, Tranquillity Base, carbon compounds: 
Gehrke, Charles W. 05758 
Porphyrins 
Moon, Tranquillity Base, fines: 
Gordon W. 05757 
Moon, Tranquillity Base, fines: Rho, Joon H. 
05765 


Hodgson, 


Orogeny 
Laramide 
Mexico, Chihuahua, tectonic belt: Haenggi, W. 
T. 0537 


Devonian 
Yukon, Michelle Fm., ilvie Mts., 
biostratigraphy: Ludvigsen, Rolf. 05375 


INDEX 


Ostracoda — Continued 


Dihogmochilina boothia, n 

Silurian, Middle, ‘Northwest Territories: 
Copeland, M. J. 05555 

Dihogmochilina latimarginata 

Silurian, Michi; Hudson Bay 


gan, Canada, 
Lowland: Copeland, M. J. 05555 
Ordovician 
Quebec, Anticosti Island, Vauréal Fm., 
‘ correlation, n.spp.: Copeland, M. J. 05556 
ertiary 


Maryland, Cc ete Fm., Miocene, 
aleoecolo s a: Gernant, 
obert E. 053 


Mississippi, aes Group units, correlation, 
n.spp.: Huff, William J. 05350 
Tropidocythere carinata, n.gen., n.sp. 
Eocene, Mississippi, Moodys Branch greensand: 
Huff, William ih 05350 
Zygobursa praecursor, n.gen., n.sp. 
Silurian, Middle, Quebec, Anticosti Island, 
zygobolbinid: Copeland, M. J. 05627 
Zygocosta williamsi, n.gen., n.comb. 


Silurian, Middle, Ontario, southern, 
zygobolbinid: Copeland, M. J. 05627 

Oxygen 

Isotopes 

Fractionation, temperature of mineral 


formation, Moon: Onuma, Naoki. 05730 
Light isotope enrichment, apatite and calcite: 
olodny, Yehoshua. 05670 
O-18, concentration, Oka carbonatite, Quebec: 
Deines, Peter. 05228 
O-18:0-16 ratios, igneous minerals, mantle or 
crust: Sheppard, Simon M. F. 05395 
O-18:0-16 ratios, lunar rock minerals: Taylor, 
Hugh P., Jr. 05740 
Ocean 


Geomorphology 
Aleutian abyssal plain, Aleutian channel: 


Naugler, Frederic P. 05290 
Aleutian abyssal plain, morphology, genesis: 
Mammerickx, an 05203 
Sedimentary petrology 
Cascadia Basin, sediments, 
Duncan, John R. 05665 
Cascadia Channel, off U.S., deep-sea gravels, 
petrology, provenance: Griggs, - B. 05654 
Structural geology 
Panama fracture zone, connection with 
Galapagos rift: Grim, Paul J. 05213 


provenance: 


y 
Evolution 
Phytoplankton, role in diversification of biota: 
itrat, Charles W. 05612 
ne al role in diversification of biota: 
apeee. Helen. 05611 
Pennsylvanian 
Illinois, Francis Creek Shale, paleoecology: 
Peppers, R. A. 05547 
atology 


Indicators 
Marine sediments, inorganic components, 
criteria of change: McManus, Dean A. 05392 
Permian 
Texas, north-central, Lueders Fm.: Berman, 
David S. 05211 
Quaternary 
Montana, southeastern, Hell Gap site: Roberts, 
Michael Foster. 05614 
Texas, Red Light Bolson fill, Pleistocene, 
changes: Akersten, William A. 05473 












Paleoclimatology — Continued 
Quaternary — Continued 
United States, southwestern, changes, human 
population dynamics: Irwin-Williams, 
Cynthia. 05347 
Tertiary 
California, San Joaquin basin, trends: Addicott, 
Warren O. 05457 
Paleoecology 
Devonian 
Marine, Alberta, Fairholme Group, carbonate 
facies: Dolphin, Dale R. 05292 
Mammalia 
Pleistocene, cave, owl pellets, Mexico, 
Tamaulipas: Dalquest, Walter W. 05387 
Sedimentation 
Pelecypod shells, in marine environment: 
Driscoll, Egbert G. 05667 
Tertiary 
Marine, Maryland, Choptank Fm., Miocene: 
Gernant, Robert E. 05391 
Marine sublittoral, Mississippi, Jackson Group 
units, ostracodes: Huff, William J. 05350 
Vertebrata 
Permian, marine-deltaic, lacustrine, 
Berman, David S. 05211 
hy 
Cambrian 
North America, faunal patterns on the craton, 
Late: Lochman-Balk, Christina. 05186 
Cretaceous 
Colorado, Dakota Group, Front Range region: 
Weimer, Robert J. 05361 
Wyoming and southern Rocky Mts., Early: 
Young, Robert G. 05357 
Cretaceous-Paleocene 
Montana, southwestern: Wilson, Michael D. 
05251 
Tertiary 
California, Baja California, 
reconstruction: Suppe, John. 0518 


Texas: 


“ee 


Reversals 
Frequency, statistical models: Cox, Allan. 05223 


Extinctions 
Invertebrata, late Paleozoic, ee 
decrease: Pitrat, Charles W. 05612 
Invertebrata, late Paleozoic, phytoplankton 
decrease: Tappan, Helen. 05611 
Fossilization 
Pelecypod shells, destruction in marine environ- 
ment: Driscoll, Egbert G. 05667 
Life, origin 
Porphyrin-chlorin-amino acid 
Hodgson, Gordon W. 05602 


bonding: 


leozoic 
Guatemala 
Chuacts Group, western: Kesler, Stephen E. 
05192 


Nevada 
Nye County, stratigraphy: Cebull, S. E. 05177 
New Mexico 
Southeastern, late, stress directions: Hills, John 
M. 05176 
North America 
British Columbia, Washington, Oregon, 
Devonian-Permian flysch: Danner, W. R. 
05301 
Nova Scotia 
Meguma Group, flysch sedimentation, regional 
variation: Sc! enk, P. E. 05306 
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Paleozoic — Continued 
Texas 
Western, late, stress directions: Hills, John M. 
05176 
Utah 
Oquirrh Mountains, Fusulinidae, register of 
collecting localities: Douglass, R. C. 05455 
Oquirrh Mountains, Invertebrata, megafauna, 
correlations, late: Gordon, Mackenzie, Jr. 
05454 
Oquirrh Mountains, Upper, stratigraphy, 
correlation, nomenclature: Tooker, E. W, 
05453 


Palynology 


Devonian 
Ontario, Moose River basin, 
McGregor, D. C. 05297 
Pennsylvanian 
Illinois, Colchester (No. 2) Coal, paleoecology: 
Peppers, R. A. 05547 


correlation: 


Pal: 
Idanothekion glandulosum pollen 
Pennsylvanian, Illinois, wambalony. cf. living 
pine: Millay, Michael A. 05576 
Pelecypoda 
Morphology 
Shells, resistance to destruction after burial: 
Driscoll, Egbert G. 05667 


Tertiary 
Maryland, Choptank Fm., Miocene, 
leoecology, biostratigraphy: | Gernant, 
Robert E Ca91 ws 
Pennsylvania 
Economic geology 


Mineral resources, Waynesburg quadrangle: 
Roen, John B. 05399 
ae geologic 
aynesburg quadrangle: Roen, John B. 05399 
Sedimentary petrolo, 
Central, Keefer Sandstone, 
Teichert, Curt. 05637 
Stratigraphy 
Pennsylvanian-Quaternary, Waynesburg 
we. section: Roen, John B. 05399 


Runzelmarken: 


Carbondale Formation, Francis Creek Shale 
Member: Smith, William H. 05544 

Carbondale Formation, Francis Creek Shale 
Member, depositional environments: Shabica, 
Charles W. 05545 

Flora, Francis Creek Shale, compressions, 
paleoecology: Peppers, R. A. 05547 

Illinois basin, guidebook: Smith, W. H. 05541 

Palynology, Colchester (No. 2) Coal, 
paleoecology: Peppers, R. A. 05547 

Summum and Liverpool Cyclothems: Nance, 
Roger B. 05548 

Wilmington area, Francis Creek Shale, Essex 
concretion fauna: Johnson, Ralph G. 05546 

_— 
uebla, pteridophytes, gymn 
Fm.: “sliva Pineda, Alicia. 05335 
Northwest Territories 

Ellesmere Island, Bryozoa, Tellevak Limestone, 
n.spp.: Fritz, Madeleine A. 05560 

klahoma 


rms, Maitzitzi 


Ouachita Mountains, Johns Valley-Atokan fms., 
flysch facies: Cline, L. M. 0530: 
Texas 
Marathon region, Haymond Fm., _ flysch 
sedimentation: McBride, Earle F. 05303 
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ation: 
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INDEX 


Permeability 
ial channels 
Arizona, Tucson basin, infiltration, 1936-63: 
Burkham, D. E. 05583 
Soils 
Measurement, percolation rate: Housel, W. S. 
05269 
Measurement, undisturbed specimen: Holtz, W. 
G. 05316 
Permian 
New England 
Metamorphism, K-Ar age 
Zartman, Robert E. 05194 
Oklahoma 
Reptilia, | captorhinids, Lower, __ spinal 
© apace aughn, Peter Paul. 05259 


interpretation: 


"Baylor County, Vertebrata, Lueders Fm.: 
Berman, David S. 05211 
fabrics 


Petrof 
Ash-flow tuff 
New Mexico, Valles Caldera, flow direction: 
Elston, Wolfgang E. 05331 
Petroleum 
California 
Santa Barbara Channel, Ventura basin, 
occurrence: Scott, R. W. 05249 
Colorado 
Front Range, North Park basin, penetration 
charts: Taylor, R. K. 05360 
North Park basin, Cretaceous, Lower, 
eee,  omeauanes Haverfield, J. 
loseph. 0535 
South Park ca exploration, Cretaceous 
reservoirs: Clement, James H. 05363 
Cuba 
Eastern, California trough, 
Shaposhnikov, K. K. 05639 
Exploration 
Well logging, techniques: Miller, Marshall S. 
05255" 


exploration: 


Geochemistry 
Mercury content: White, D. E. 05567 
Gulf Coastal Plain 
Western, future provinces, Pleistocene: Powell, 
L.C. 05650 
Kentucky 
Glen Dean quadrangle, occurrence, fields: 
Goudarzi, Gus H. 05 3398 
Summersville quadrangle, occurrence: Moore, 
Samuel L. 05404 
Wyoming 
Front Range, Laramie basin, penetration charts: 
Taylor, _K. 05360 
Laramie basin, Cretaceous, Lower, possibilities: 
Cardinal, D. F. 05358 
Phase equilibria 
Na-Al-K-Si-H-O 
“or; of granite and syenite: Merrill, R. B. 
05655 


Wairakite 
Stability relations, experimental: Liou, J. G. 
05592 


Abundance 
Sediments, Lake Michigan: Schleicher, John A. 
05339 


Arctic Ocean 
Bottom features, 
Kenneth. 05634 


interpretation: Hunkins, 
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— Continued 
Interpretation 
Engineering geology, reconnaissance: Franklin, 
A. G. 05265 


Permian 

Texas, Baylor County, Lueders Fm., 
paleoecology, n.spp.: Berman, David S. 05211 
metallic ores 


Georgia 
Jasper County, Gladesville Norite, exploration: 
Carpenter, Robert H. 05257 


Precambrian 


Labrador 
Northern, reconnaissance study: Taylor, F. C. 
05317 
Michigan 
Marquette Iron Range, guidebook, Marquette to 
Lake Michigamme: Gair, Jacob E. 05659 
Minnesota 
East-central, Thomson Fm.: Morey, G. B. 05349 
New Jersey 
Franklin and Hamburg (part) quadrangles: 
Baker, Donald R. 05458 
Quebec 
Mont Tremblant Park area, green rock, term 
appraisal: Katz, Michael B. 05295 
Northeastern, Proterozoic rock units: Taylor, F. 
C, 05317 
Virginia 
Washington County, eg gy Mount 
Boag Volcanic Group: Bartlett, C. S., Jr. 


Pteridophytes 


Devonian 
Wyoming, Beartooth Butte, Lower, 
nomenclature: Hueber, Francis M. 05624 
Pennsylvanian 
Mexico, Puebla, Matzitzi Fm.: Silva Pineda, 
Alicia. 05335 


Puerto Rico 
Stratigraphy 
Tertiary, middle, revision, southwestern: 
Moussa, Mounir T. 05179 
Quat 
Arctic Ocean 


Pleistocene ice sheet, possibility: Mercer, J. H. 
05615 
Barbados 
Pleistocene reefs, sedimentation: Mesolella, 
Kenneth J. 05248 
Changes of level 
Sea level, absolute fall: Schell, 1. 1.05613 
Idaho 
National Reactor Testing Station, Snake River 
Basalts and soils: Niccum, Marvin R. 05587 
Massachusetts 
Chatham quadrangle, stratigraphy: Oldale, 
Robert N. 05409 
Mexico 
Tamaulipas, cave, Mammalia, 
Dalquest, Walter W. 05387 
New Yor. 
Wallkill Valley, upper, late Pleistocene history: 
Connally, G. Gordon. 05191 
Ohio 
Eaton area, Illinoian-Wisconsinan deposits: 
Thomas, J. B. 05323 
Oregon 
Southwestern, Elk River beds, sedimentation: 
Clifton, H. Edward. 05666 


Pleistocene: 











880 


Quaternary — Continued 
Pacific Ocean 
Cascadia Basin off Oregon, sedimentation: 
Duncan, John R. 05665 
Rocky Mountains 
Stratigraphy, cf. Alps: Richmond, Gerald M. 
05346 


Texas 
Hudspeth County, Red Light Bolson fill, 
Vertebrata, climate changes: Akersten, 


William A. 05473 
United States 
Western, ash beds, correlation, markers: Izett, 
G. A. 05348 
Wisconsin 
Rock-Fox River basin, Pleistocene history: Holt, 
C.L.R., Jr. 05628 


Quebec 
Areal geology 
Northeastern, Precambrian Shield, 
reconnaissance: Taylor, F.C. 05317 
Engineering geology 


Landslides, Lake St. Jean area, geotechnical 
methods: Chagnon, Jean-Y. 05296 


Slope stability, Thetford open-pit mines: 
Brawner, C.O. 05517 
Geochemistry 


Mont Tremblant Park area, Precambrian green 
rock, term appraisal: Katz, Michael B. 05295 
Monteregian Hills, Rougemont intrusive, Hg, S: 
Webber, G. R. 05373 
Noranda area, Lake Dufault granodiorite, Hg, S: 
Webber, G. R. 05373 
Oka carbonatite complex, C and O isotopic 
composition: Deines, Peter. 05228 
Maps, geologic 
Northeastern, Precambrian rocks, preliminary: 
Taylor, F.C. 05317 
Paleontology 
Conodonts, Ordovician, Lévis Fm., correla- 
tion: Uyeno, T. T. 05562 
Echinodermata, Ordovician-Silurian, Lake 
Timiskaming region, n.spp.: Bolton, Thomas 
E. 05559 
Graptolithina, 
nomenclature: 
05653 
Ostracoda, Ordovician, Vauréal Fm., Anticosti 
Is., n.spp.: Copeland, M. J. 05556 
Ostracoda, Silurian, Anticosti Island, 
zygobolbid, n.gen.: Copeland, M. J. 05627 
Trilobita, Cambrian, Corner-of-the-Beach Fm., 
Gaspé: Fritz, W. H. 05558 
Trilobita, other fauna, Ordovician, 
Anticosti Is.: Bolton, Thomas E. 05557 
Petrology 
Mont Tremblant Park area, Precambrian green 
rock, term appraisal: Katz, Michael B. 05295 
Sedimentary petrology 
Gaspé, Cloridorme Fm., flysch facies sequence 
analysis: Walker, Roger G. 05310 
L'Islet, St-Fabien areas, Cambrian-Ordovician 
flysch, deep-water fans: Hubert, C. 05305 
Stratigraphy 
Cambrian, Middle, Corner-of-the-Beach Fm., 
Gaspé, Fritz, W. H. 05558 
Cambrian-Ordovician, Cap Enragé Fm., L’Islet, 
St-Fabien sections: Hubert, C. 05305 
Silurian-Devonian, Gaspé Peninsula: Lesper- 
ance, Pierre J. 05178 


Ordovician, 
Jackson, 


Quebec Group, 
Dennis Edward. 


Upper, 
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Radar methods 
Applications 
Thrust plates, delimiting, Appalachian Plateau: 
Wing, Richard S. 05202 
Radioactivity methods 
Interpretation 
Soils, density, gamma-ray transmission: Preiss, 
K. 05415 
Reefs 
Alberta 
Devonian, Fairholme Group, carbonate facies; 
Dolphin, Dale R. 05292 
Barbados 
Pleistocene, facies geometries, sedimentation 
model: Mesolella, Kenneth J. 05248 
General 
Stratigraphic versus ecologic: Dunham, R. J. 
05180 
Remote-sensing methods 
Applications 
Delimiting thrust plates by radar imagery: Wing, 
Richard S. 05202 


Reptilia 
Captorhinus aguti 
Permian, Lower, spinal morphology, cf. 


microsaurs: Vaughn, Peter Paul. 05259 
Macrorhineura skinneri, n.gen., n.sp. 
Miocene, South Dakota, Sharps Fm., am- 
phisbaenid: Macdonald, J. R. 05314 
Permian 


Texas, Baylor County, Lueders Fm. 
paleoecology, n.spp.: Berman, David S. 05211 
Rivers 
Arizona 


Tucson basin, alluvial channels, infiltration, 
1936-63: Burkham, D. E. 05583 
Meanders 
Bed topography, effect on flow: Desaulniers, G. 
05244 


Sediment transport 

Alluvial channels, relation between variables: 
Maddock, Thomas, Jr. 05238 

Alluvial channels, single-particle movement 
study: Grigg, Neil S. 05239 

Alluvial streams, migration, flood plain 
accretion: Carey, Walter C. 05242 

Bedforms, erodible, dunes and _ antidunes, 
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Vertebrata, Pleistocene, Red Light Bolson fill, 
Hudspeth County, climate: Akersten, William 
A. 05473 
Petrology 
Barrilla Mountains, Seven  Sprin, Fm., 
ignimbrite units: McKay, Gordon A. 05250 
Quitman Mountains, northern, intrusion, 
differentiation: Gieger, Ronald M. 05381 
Sedimentary petrology 
Hudspeth County, Red Light Bolson fill, climate 
changes: Akersten, William A. 05473 
Marathon region, Mississippian-Pennsylvanian 
pd sedimentation: McBride, Earle F. 
0 


Padre Island: Hunter, Ralph E. 05254 
Quitman Mountains, Yucca Fm., Mountain fac- 
ies: Campbell, Donald H. 05477 
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Texas — Continued 
Stratigraphy ‘ 
Cretaceous, Buda Limestone, Quitman Mts., 
southern foothills: Reaser, Donald F. 05379 


Cretaceous, Yucca Fm., Mountain facies, 
Quitman Mts., southern: Campbell, Donald H. 
‘05477 

Miocene-Pliocene, bolson fill, 
Springs area: Bell, J. J. 05480 

Mississippian-Pennsylvanian, Tesnus, Dimple, 
Haymond Fms.: McBride, Earle F. 05303 

Permian, Lueders Fm., depositional environ- 
ment: Berman, David S. 05211 

Structural geology 

Microfolding, Castile and Todilto evaporites: 
Kirkland, Douglas W. 05189 

Quitman Mountains, northern, intrusion, control 
by faults: Gieger, Ronald M. 05381 

Western, Permian basin, late Paleozoic stress 
directions: Hills, John M. 05176 


Indian Hot 


California 
Coast Kange, northern, mercury content: White, 
D.E. 03867 
Geochemistry 
Mercury content, relation to _ salinity, 


temperature: White, D. E. 05567 
Wyoming 
Yellowstone National Park, mercury content: 
White, D. E. 05567 
Thermodynamic 
Electrochemical 
Redox potential, Eu in lava, lunar samples, 
achondrites: Philpotts, John A. 05396 
Thorium 
Isotopes 
Abundance, lunar material, fines: Fields, P. R. 
5703 
Composition, Moon, Tranquillity Base samples: 
Rosholt, John N. 05777 


Trace-element analyses 
Rocks 
Mercury, distribution, modal values: Pierce, A. 
. 05564 
Sediments 
Lake Michigan, southern, phosphorus: 


Schleicher, John A. 05339 
Sediments, stream 
Mercury, distribution, modal values: Pierce, A. 
P. 05564 
Soils 
Mercury, distribution, modal values: Pierce, A. 
P. 05564 
Triassic 
North Carolina 
Dan River basin, stratigraphy, environments: 
Thayer, Paul A. 05616 
Wadesboro basin, sedimentation, structural 
control: Randazzo, Anthony F. 05641 
Trilobita 
Araiopleura beothuk, n.sp. 
Ordovician, Newfoundland, eastern, Clarenville 
Fm., haplopleurid: Dean, W. T. 05262 
Cambrian 


Quebec, Gaspé, Corner-of-the-Beach Fm., 
zones, n.spp.: Fritz, W. H. 05558 

Devonian 

Yukon, Michelle Fm., Ogilvie Mts., 
biostratigraphy: Ludvigsen, Rolf. 05375 

Ordovician 

Nevada, Lower, Middle, taxonomy: Ross, 


Reuben James, Jr. 05493 
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Trilobita — Continued 
Ordovician — Continued 
Newfoundland, eastern, Clarenville Fm., new 
Tremadocian faunule: Dean, W. T. 05262 
Quebec, Anticosti Island, subsurface fauna: 
Bolton, Thomas E. 05557 


Tsunamis 
Alaska 
1964, damage, California, Crescent City; 
Wiegel, Robert L. 05531 
Genesis 


Mathematical model: Hwang, Li-San. 05635 


Tectonic displacement, size, _ frequency 
relations: Wiegel, Robert L. 05531 

Hawaii 

Oahu, Kahuku Point, risk calculation, 


theoretical: Adams, William Mansfield. 05235 
Unconformities 
Virginia 
Miocene, Saint Marys and Yorktown Fms, 
James River, south bank: Huber, W. G. 05496 
United States 
et geology 
rthquakes, western, major urban areas, 
susceptibility: Gates, George O. 05590 
Geologic hazards, volcanic eruption, potential: 
Crandell, Dwight R. 05530 
Geologic hazards, western, conference, 1969, 
papers: Olson, Robert A. 05591 


Land subsidence, western, causes, remedies: 
Poland, Joseph F. 05532 
Geochemistry 
Western, ash beds, analyses, correlation: Izett, 
G. A. 05348 
Western, Tertia ash flows, Ar-36 for 
incorporation: Marvin, R. F. 05196 


Maps, geologic 
Mid-Atlantic region, highway series: Renfro, H. 
B. 05684 
Paleoclimatology 
Quaternary, southwestern, human population 
dynamics: Irwin- Williams, Cynthia. 05347 
Paleontology 
Brachiopoda, Devonian, Lower, Great Basin: 
Johnson, J.G. 05575 
Petrology 
Western, ash beds, correlation: Izett, G. A. 
5348 
Stratigraphy 
Cretaceous, correlation chart, western interior 
basins: McGookey, Donald P. 05368 
Nomenclature, 1961-67 lexicon: Keroher, Grace 
C. 05463 
Pleistocene, ash beds, western, correlation, 
markers: Izett, G. A. 05348 
Structural geology 
yr cece relation o earth-tide anomalies: 
igassi, Danilo A. 05621 
Regional, relation to earth-tide anomalies: Kuo, 
r T. 05622 


Volcanology 
Cascade Range, eran, pe and_potential: 
Crandell, Dwight R. 0553 


Uplifts 
Kentucky-Ohio 
Cincinnati Arch, turbidites, reversed currents: 
Moore, Bruce R. 05309 
North America 
Orogenic, epeirogenic, relation to thrusting: 
Shaw, E. W. 05258 
Uranium 
Isotopes 
Abundance, lunar material, fines: Fields, P. R. 
703 
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Uranium — Continued 
Isotopes — Continued 
Composition, Moon, Tranquillity Base samples: 
Rosholt, John N. 05777 


Utah ‘ 
Geochemistry 
Bear Lake area, water sources, sulfur-isotope 
study: Kaliser, B. N. 05505 
Great Salt Lake, effect of causeway: Madison, R. 
J.05465 
Hydrogeology 
Bear Lake area, water sources, sulfur-isotope 
study: Kaliser, B. N. 05505 
Paleontology 
Fusulinidae, Paleozoic, Oquirrh Mts., register of 
localities: Douglass, R. C. 05455 
Invertebrata, Mississippian-Permian, Oquirrh 
Mts., megafauna: Gordon, Mackenzie, Jr. 
05454 


saeontary petrology 
Great Salt Lake, "salt budget: Eardley, A. J. 


05644 
Stratigraphy 
Mississippian-Permian, Ogquirrh Mts., 
biostratigraphy, correlation: Gordon, 


Mackenzie, Jr. 05454 

Mississippian-Permian, 
Bingham sequences, Oquirrh Mts.: 
Ww. 05453 

Structural geology 

Cordilleran overthrust belt, radial movements: 
Crosby, G. W. 05205 

Cordilleran overthrust belt, radial movements: 
Tooker, E. W. 05330 


Rogers Canyon and 
ooker, E. 


Wasatch fault, strain characteristics: Cook, 
Kenneth L. 05538 
Veins 
Arsenopyrite 
Newfoundland, Moreton’s Harbour area: 


Gibbons, R. V. 05294 
Vertebrata 
Permian 
Texas, Baylor County, Lueders’ Fm., 
paleoecology, n.spp.: Berman, David §. 05211 
Quaternary 
Texas, Red Light Bolson fill, climate changes: 
Akersten, William A. 05473 
Tertiary 
South Dakota, Wounded Knee faunas, Miocene, 
review, new taxa: Macdonald, J. R. 05314 
ia 


irgin 
Earthquakes 
1969, November 20, December 1 1, seismic stud- 
ies: Hopper, Margaret. 05438 
Seismicity: Bollinger, G. A. 05422 
Engineering geolog 
owes program, need for geologists: Dvorak, 
E., Jr. 05427 
Land use, urban environment, Roanoke area, 
Gainsboro Community: Dumper, T. A. 05428 
Land use, urban, Williamsburg area, Green 
Cove basin: Maloney, J. F.05440 
Land use, Williamsburg area, Lake Matoaka, 
sedimentation: Simpson, M. G. 05448 
Soils, survey and interpretation program: Pettry, 
D. E.05444 
General 
Colleges and universities, geology programs: 
Goodwin, B. K. 05434 
Geochemistry 
Chuckatuck area, Yorktown Fm., coquina, Ca- 
Mg, flame photometry: Cole, J. E. 05425 
Piedmont streams, analyses, cf. Valley and 
Ridge streams: Sherwood, W. C. 05447 


INDEX 






Virginia — Continued 
Hydrogeology 
Dismal Swamp area, ground-water resources: 
Ramsey, Elmer W. 05494 
Ground-water program: Ramsey, E. W. 05445 


Southeastern, ground-water quality and 
structural control: Rogers, W. S. 05446 
Mineralogy 
Perrierite, pegmatite, Chamblissburg area, not 
chevkinite: Lowenhaupt, D. E. 05439 
Paleontology 
Brachiopoda, Precambrian, Mount Rogers 
Volcanic es Washington Co.: Bartlett, C. 
S., Jr. 05421 
Petrology 
Hylas area, volcanics, metamorphism: Clement, 
S.C. 05424 
Richmond area, Petersburg a 
a trends, drill cores: Dickey, N 
05426 
Richmond area, Petersburg granite, mineral 
composition: Condit, C. D. 05488 
Sedimentary petrology 
Coastal Plain, soils, plinthite, 
horizon: Pettry, D. E. 05443 
Harrisonburg area, Edinburg Limestone, 
penecontemporaneous slump _ structures: 
Lowry, W. D. 05182 
Southwestern, limestones, cyclic sedimentation, 
dolomitization: Hayes, A. 
York-James Peninsula, sediment age, quartz 
rain surfaces, electron microscopy: Wendell, 
. B. 05449 
Stratigraphy 
Devonian, Greenland Gap Group, Highland 
County, new names: Dennison, John M. 
05617 
Miocene, Saint Marys and Yorktown Fms. 
contact, unconformity: Huber, W. G. 05496 
Structural geology 
Christiansburg area, thrust sheets, 
boulders: Glass, F. R., Jr. 05432 
Lee and Wise Counties, Cumberland overthrust 
block, Pine Mtn. fault: Miller, R. L.05484 
Richmond area, joints, Petersburg Granite: 
Campana, M. E. 05423 
Southeastern, faults, ground-water control: 
Rogers, W. S. 05446 


new genetic 


erratic 


Volcanoes 


United States 
Cascade Range, activity, past, potential, 
geologic hazards: Crandell, Dwight R. 05530 
ington 


—— geology 
lays, shear pA re oy variations, 
tests, Seattle: Sherif, Me A. 05504 
Landslides, Arlington, Oreg., area, causes: 
Anderson, Roy A., Jr. 0551 
Landslides, Department of Nat. Resources 


mt progress report: Thorsen, Gerald W. 
0551 


General 
Department of Natural Resources, landslide 
ae progress report: Thorsen, Gerald W. 
0551 


Geomorphology 
Palouse River basin, sediment transport, 1961- 
65: Boucher, P. R. 05451 
Glacial geology 
Mount Baker, Coleman Glacier, terminal 


tongue, thickness variations: Harrison, A. E. 
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Washington — Continued 
Glacial geology — Continued 
Outwash floods, origin of deep-sea gravels: 
Griggs, G. B. 05654 
Stratigraphy 
Devonian-Cenozoic, northwestern, Cordilleran 
flysch facies: Danner, W. R. 05301 
Weathering 
Clay mineralogy 
Montmorillonite formation, Mg, Fe substitution: 
Yaalon, D. H. 05489 
Geochemistry 
Soil formation, U, Th leaching rate: Hansen, 
Richard O. 05486 
Igneous rocks 
Montmorillonite formation: 
05489 
Moon 
Tranquillity Base, fines, breccia: Cloud, Preston. 
05753 
Oklahoma 
Kiowa County, King Mtn., diabase argillation: 
Nichols, Clayton R. 05683 
Well logging 
Electrical 
Application, deep well for waste disposal: 
Turner, W. J. 05466 
Instrumentation, techniques, 
Miller, Marshall S. 05255 
Radioactivity 
Instrumentation, techniques, 
Miller, Marshall S. 05255 
Sonic 
Instrumentation, techniques, 
Miller, Marshall S. 05255 
Wells and drill holes 
Colorado 
Front Range, North Park, oil, o fields, 
penetration charts: Taylor, R. K. 05360 
Connecticut 
Tariffville quadrangle, lithologic logs: Randall, 
Allan D. 05397 
lorida 


Yaalon, D. H. 


applications: 
applications: 


applications: 


Atlantic continental margin, JOIDES drill holes, 
sediments: Hathaway, John C. 05585 
General 
Surveying, borehole 
Raymond. 05329 
Hawaii 
Maui, Nahiku area, test-hole data: Takasaki, K. 
5.05648 
Louisiana 
Public water-supply wells, records: Dial, Don C. 
05596 


cameras: Lundgren, 


New York 
Champlain-Up 
spring reco! 
Wyoming 
Front Range, Laramie basin, oil, gas fields, 
penetration charts: Taylor, R. K. 05360 
West Indies 
Structural geology 
Hispaniola-Puerto Rico area, Americas- 
— plates, tectonics: Bracey, Dewey R. 
4 


West Virginia 
Geophysical surveys 
Burning Springs area, radar, lineament analysis: 
Wing, Richard S. 05202 
Hydrogeology 
Pocatalico River basin. Salt sands, salt-water 
intrusion: Bain, George L. 05500 


r Hudson basins, well and 


is: Giese, G. L. 05497 
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West Virginia — Continued c 
Maps, ground water 4 
Pocatalico River basin: Bain, George L. 0550 
Stratigraphy % 

Devonian, Greenland Gap Group, nort 
new names: eres John M. 05617 
Structural 
Burning Springs area, thrust plates, delimitin 
radar imagery: Wing, Richard S. 05202 
Wisconsin 
Geomorphology 
East-central, stream bank erosion, frost 
effect: Harrison, Samuel S. 05197 
Glacial geology ; 
Rock-Fox River basin, Kettle Moraine: Ho 7 
L. R., Jr. 05628 4 
Hydrogeology 
Rock-Fox River basin, ground-water resout 
field trip: Holt, C. L. R., Jr. 05628 
Weathering 
East-central, till, frost action: Harrison, 
§.05197 
Wyoming 
Economic geology 
Petroleum, Laramie basin, Lower Cretac 
possibilities: Cardinal, D. F. 05358 
Petroleum, natural gas, southern, stratigi 
penetration charts: Taylor, R. K. 05360 4 
Geochemistry 2 
Yellowstone National Park, solfataras, } 
isotopes: Schoen, Robert. 05479 ; 
Paleontology ‘ 
Mammalia, early Eocene faunule, 
River, list: Dorr, John A., Jr. 05210 4 
Pteridophytes, Devonian, Lower, Beartoot 
Butte, nomenclature: Hueber, Francis } 
05624 ; 
Stratigraphy 
Cretaceous, Lower, Laramie basin, correlatio 
Cardinal, D. F. 05358 
Cretaceous, Lower, lithofacies, environm 
Young, Robert G. 05357 4 
Eocene, conglomeratic beds, Hoback River, 
Dorr, John A., Jr. 05210 
Structural geology E 
Cordilleran overthrust belt, radial movements 
Crosby, G. W. 05205 
Cordilleran overthrust belt, radial mov 
Tooker, E. W. 05330 
X-ray diffraction analysis 
Data Lo 
Alluvium, mineral composition: Ramspott, 
05524 
Clay minerals, structure, relation to enginee! 
properties: Moore, C. A. 05275 
Methods 
ne changer, Norelco: Payton, 
6 


oo, 


Yukon 
Geophysical surveys 
Fox Glacier, gravity, thickness: Crossley, D 
J.05218 
Paleontology 
Invertebrata, Devonian, Michelle Fm., nort 
correlation: Ludvigsen, Rolf. 05375 
Stratigraphy 
Devonian, Michelle Fm 
biostratigraphy: Ludvigsen, Rolf. 05375” 


Mississippi Valley 
Genesis, brine inclusions, cf. sabkha sedi 
brines: Bush, P. R. 05394 a 
Genesis, geological model: Dozy, J. J.05390 — 








